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Novel Steam-engine Details. Fig. 5 shows the elements forming the con- etravel of the valve, bushed with a hardened the lower guide. The T headed coupling on 


nections between the eccentric and the valve. steel bush, and into which the valve-rod is the end of the valve-rod, fitting in the hooks 
and secured by a clamp-screw. cast on the valve, makes a connection that 


We give below illustrations of some novel The method of connecting the strap to the threaded, 
is details recently introduced by the Straight- rod is a novel one, and was specially adopted The adjusting screw for the upper guide serves — of the —— of the valve, without 
; Line Engine Company, of Syracuse, New to bring the head of the bolts in a couvenient as an oil tube to convey oil to all the | changing the adjustment. al 
York, in their newly designed rhe lower joint in the ec- 
N. ‘+ short-stroke ”’ engine. 

Fig. 1 shows the elements 
that form the connection 
between the piston and 
shaft. The crosshead is in 
the main of the slipper-guide 
pattern shown in plan and 
vertical cross section in Figs. 
! 2 and 3, but differs from the 


ordinary sort in the method 


centric strap is set tight, and 
all adjustment for wear made 
by the upper stud. The 
spring of the strap is ample 
N for all reasonable service. 








The lower joint being tight, 
prevents the escape of oil. 
-_ ie — 





An advertising agency pro- 
poses to issue a book entitled 
‘Sketches of Great Papers,” 











each additional page. We 


' of securing the piston-rod, ‘ 
g k YY and offers the AMERICAN Ma- 
and in the method of com- : a 
: : XN RN CHINIST the privilege of pos- 
pensating for wear in the “a 
ba ) \\ ing as one of the papers of 
crosshead pin. ‘The piston- \\ 
: ' \\ \ that ilk, on payment of one 
rod is threaded into the yn 
. : Z) yp} | hundred dollars for one page 
crosshead, as is common with Yi y me 
: : \ Yi ] or less, and fifty dollars for 
small engines; but in the VU Z ® 5 
ate oo 


place of the check-nut the 
end of the crosshead is split, 
and clamped on to the thread 


os presume the greater the pay- 
ment, the greater the paper, 








according to this method of 


by two clamp screws, some- di 
estimating greatness. The AMERICAN MAcHIN- 


what on the plan long used by the Buckeye 






































ist does not estimate greatness that way. 


7 2 ’ 7 
Engine Company. po as 


— The chief advantages of the screwed-in 
method are that it admits of adjustment and 
is an ordinary machine job. The disadvan- 
tages are that it is a slow job to putit in, and 
that it requires the removal of the cylinder 
head to do it. To retain the one and over- 
come the other, the following plan has been 
adopted. The two sides of the rod are slabbed 
off to such an extent as to cut away fully 

4 one-quarter of the thread on each side, and 

, the two sides of the thread are cut out of the 

crosshead to the same extent. By simply 








In his recent message to the Legislature, 





Governor Abbett, of New Jersey, referring to 





convict labor, says : 

[am satisfied that the ‘‘ piece-price plan” 
recommended by the friends of labor and 
adopted by the prison authorities, is the best 
solution of this labor problem yet presented, 
and that it cannot fail of success: under the 
management of those who desire that it shall 
succeed, Errors or mistakes may be made in 
introducing the system, but with experience 
there can be no real difficulty in making this 
system a finaneial success. 


























: : This sounds encouraging. The chief ob- 
rotating the piston-rod one-quarter of a reyo- Bing. of 





k stacle to rational treatment of prison labo 
lution, the crosshead can be drawn off. The t I a al r 
questions has been the apparent determination 
of many public men to sustain the contract 
system at all hazards. 
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Pattern-making, 


piston rod is turned by a special wrench. 
The two clamp-bolts, as will be seen in Fig. 
1, pass close to the slotted sides of the piston- 
rod, rendering it impossible for the rod to 
turn in use. 

% The crosshead pin is held fast in the con- 








By F. W. Barrows. 
necting-rod by a clamp-bolt, as will be seen SPIRAL AND YW Geral N 
SPIRAL ) GEARS, AND WORM-WHEEL PAT- 


in Fig. 5, the bolt cutting slightly into the TERNS. 








pin, to insure its proper location, and so I am aware that it is the usual custom to 


locking it that its getting out is rendered im- true up the teeth of Vv years by a straight 
































—_ 
possible. edge, or sometimes by a bevel, which is worse 
This arrangement gives the pin two bear- yet, because it is impossible that the tooth 
ings in the crosshead, in place of the one should be correct and have a fixed bevel fit 

bearing in the rod, as usual. it at more than one point on the face. 
; The pin is very large, and to reduce weight Did you ever try to grind a plane iron 
a and cost, the take-up is in on a stone that was cut 
bs the pin itself—that is, two down low in the center? 
4 = loose pieces on the pin are Well, in trying to get the 
ce E forced out, to compensate for edge straight you had to hold 
>, : wear, in place of closing up it at an angle withthe side of 
’ the hole, as is usual for the stone; then doesn’t it follow 
Y : same purpose. This is done, that you would grind theiron 
as will be seen in Fig. 2, by hollowing if the stone had 
- f drawing two wedges together been true and you still held 
3 by a central bolt and check- the iron at an angle? In the 
" nut. By this arrangement last case would not the edge 
aY no weight is added to the of the iron bethe same as the 
e j crosshead, and the work is line formed by the intersec- 
nd concentrated on parts easily tion of the face of a tooth, 
machined. placed at the same angle as the 
The arrangement for ad- iron was held, and the rim 
" justing the slipper guide, as shown in Fig. 1, position. The forked end of the eccentric | wearing surfaces. The valve-rod slide, being of the wheel or pinion? Does not this show 
is avery convenient one. The upper guides rod straddles a hardened steel bush, as shown | longer than the travel, always receives the oil that you cannot true up the teeth by a straight- 
» 4 being secured to the lower one, they raise and in Fig. 7, which is held in place by the central} from the oil tube, and channels cut in its edge? Now, I propose to illustrate a way of 
lower together so that the guide can always bolt. The valve-rod slide is, as will be seen, upper surface convey the oil to the steel getting around this difficulty in, as I believe, 





be kept in line with the piston. a complete crosshead, longer than the greatest | bushes, and the waste oil finds its way to an original and accurate manner. 
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Let the figure represent half of a Y-gear 
pinion of these . pitch, 6” 
face (the Fig. is 3” face); the angle or depth 
of Y 2”. These dimensions are simply to 
save time andink. ‘To avoid confusion only 


nensions: 2” 


one tooth is shown. 

After the teeth are turned up and laid out 
on both sides (by the way, mark the center in 
the lathe if you haven't already, and drive a 
wire nail in both sides) then make your template 
as follows: You will need a piece of stuff 5° 
long, 4 wide and 2’ thick. Plane 
side flat as f, g, 4, then cut the block as 
shown by broken lines, making the curved 


one 


side with a radius equal to radius of pitch 
line on pinion, having the edge fina radial 
plane. Then make the piece 1)” wide 4’ 
thick and 3” or 4” longer than from the center 
to top of tooth. The edge which is to be 
placed against the pinion should be beveled 
so as to touch the wheel only at the side 
next ¢. 

This should be fastened to the block already 
made by screws nicely fitted, so they may 
serve as dowels. Plane the thin edge of & 
and the curved side of the block at right 
angles. After the right position has been 
fixed by the screws mark across the block 
along the beveled edge of k, then remove 4, 
and draw a line across the curved side of 
block to meet the line across the edge f and 
square with f. Make another line parallel to 
and 3” away from this first line. 
second line 2’ from jf, and draw a true spiral 
line from this point to where the first line 
meets f; work off the block to this line, 
which will be practically like the edge of plane 


Lay off on 


iron when the stone was true, shown in the 
The rest of the 
block may then be cut away so that it will go 
the careful to 


preserve the angle on line « /. 


fig. by the curved line a +. 
between teeth, only being 
This line, in 
my opinion is the correct shape of face of 
tooth at pitch line. 

The template will of course be correct only 
at pitch line, being a little too full towards 
the point and a little too flat nearer the 
root. 

For a worm wheel the block would have to 
If the teeth 


are to be formed in a core place a temporary 


be curved on line g / to fit worm. 

center to hold the arm # against. If a large 
wheel with arms, better put them in before 
you turn up the teeth to guard against any 
You 
always work exactly to the center of a line. 
So if you would do an exact piece of work 


possible change in the shape of wheel. 


get your lines exact. 
> aR 
Ventilating an Engine Room— Uncovered 
Steam Pipes--Hot Feed Water— Grind- 
ing a Pump Plunger. 


By James F. Hosarr. 


A method of cooling a hot engine-room, as 
build 
wooden fans into the engine pulley, one fan 


practiced by some engineers, is to 


between each pair of arms, at an angle of 45 
with the plane of rotation. Box in the pulley 
as tight as practicable, fitting the boxing close 
as possible (without striking) to the belt. 
Leave a circular opening around the engine 
shaft. Let the diameter of this opening be 
about one-third that of the pulley. 

Build a spout from any convenient part of 
the pulley case (opposite the inlet is best) to 
the outside of the building. 

We recollect one concern which utilized the 
engine-room heat for warming part of their 
shop. ‘They put up a line of 12” tin pipe and 
carried the hot air where they wanted it. 

It is not good policy to keep an engine- 
room at a comparatively low temperature, 
neither is 110 or 120 degrees desirable either 
for engineer or for the belts, however well it 
agree 


‘*eylinder evils,” but not many steam users 


may with re-evaporation and other 
feel disposed to put in a ventilating fan or 
spend much money upon cooling appliances. 

Engine-rooms which are so excessively hot 
as to require cooling when they have sufficient 
ventilation, may be set down as containing 
something wrong, either in uncovered steam 
pipes or in some other way, whereby a large 
surface of steam pipe is exposed to the atmos- 
phere. 

Many people adhere to a popular fallacy re 
garding feed-water heaters. 






| these 


‘‘Buy a feed-water heater,” said a dealer in 
“se I 


will beat anything you ever saw. I 


boilers and engines, have a heater that 
will 
guarantee to heat feed-water, with my heater, 
to 212 and even to 214 degrees.” 

When a man talks thus it is time to look 
into the matter more closely. 


Exhaust steam, as it passes into a heater 


with no back pressure, has a temperature of | 


about 212 degrees. How then are we to im- 
part a greater degree of heat to the feed-water 
than there is in the steam itself? 

We may safely set it down, as a rule, that 


when a man talks of heating feed-water, to 


such a degree, with exhaust steam, we may | 


tell him he imposes back pressure on our 
engine, unless the feed water holds in solution, 
soda or some other chemical, which allows 
the water to be heated to a point considerably 
higher than 212 degrees before it is vaporized 


or turned into steam, a device sometimes 


resorted to. 


’ 


The ‘‘Soda Engine,’ of which so much is 


being heard, principally from France, is 


operated upon this method, 7.¢., the water is 
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Crystallization or Granulation ? 


By S. W. GoopyeEar. 


In the reported discussion of a paper which 
was presented by Wm. Hill, at the Boston 
| meeting of the American Society of Mechan- 
ical Engineers, which is to be found in the 
AMERICAN Macuinist of Jan. 9, 1886, there 
is much of interest to the plain, practical 
mind of the mechanic, who is daily wrestling 
with problems of more or less moment, in 
relation to the strange behavior of iron and 
steel, when subjected to repeated shocks and 
vibration. 
| Inthe theory which Mr. Hutton advances, 
| that ‘‘a baris made up of crystals interlacing 
|and overlapping on the ends,” the writer rec- 
ognizes almost a repetition of his own lan- 
guage, which he first used nearly twenty years 
ago, in trying to explain to others a theory of 
his own, which had resulted from efforts to 
answer the ‘‘ why ?” which was being contin- 
ually raised by the fact that cold swaging in- 
creased the toughness—the quality of bend- 
ing without rupture—in either 
steel, iron or brass. That pieces 
of wire which would break be- 
fore bending to a right angle 
could be, without annealing 
without heating, put in a condi- 
tion to bend double, and that, 
too, by the very thing — cold 
working—which was expected 
b __toincrease the tendency to break, 
seemed strange, and for a time 
the writer, in with 
others, felt disposed to charge 


’ 





common 





‘* Well, what of all this ?” does some impa 
tient reader ask? I answer that the discus 
sion referred to, in which we have the opin 
ion of Prof. R. H. Thurston, than whom it is 
probable no other person living is better qual 
ified to judge, either from ascientific or practica 
point of view, has prompted me to attempt 
to put in readable language some opinions 
which I have long held in relation to so-called 
crystallization of iron or steel, which is be 
lieved by many to take place at ordinary tem 
perature, and wholly through the agency ot 
shock or vibration. That steel and iron ar 
both crystalline, it seems to me, are self-evi 
dent. That the peculiar character of iron 
which, if bent to breaking, shows a fibrous 
fracture, or, that, owing to its peculiar struc 
ture, as compared with steel, the crystals ar 
elongated and interlaced to such a degree as 
to show by etching an apparently fibrous 
structure, does not prove the existence of x 
fiber, a grain, as in wood, against the fact 
that the same irons which show the most un 
mistakable fiber, may be broken by sudde1 
shock, short off, and show a fracture as truly 
crystalline as that of pig-iron or ingot-steel 
or, without the shock, a succession of slight 
deflections in different directions will pro 
duce the same effect. 

My belief is, that in very many cases the 
condition of unsafe crystallization which is 
noticed when fracture occurs, and which is 
so readily accounted for on the ground of al 
leged shock and vibration, existed in the ban 
or sheet from the moment when it left th: 
hammer or rolls, and that in the cases wher 
shock or vibration have really stood as the 
apparent cause of a change in structure, 


to mere coincidence what soon | causing breakage, a close analysis will show 
asserted itself as a plain, unde-| that some more potent influence than mere 


niable and unvarying fact. 


vibration has been at work. It is very easy 


Many suggestions were made,|to charge to the jar and vibration in the 


| \ % among others, I remember as steam-hammer the short life of ‘‘ hammer 
| x coming from one whose ac-| rods,” but when we consider the conditions 
*% quirements, metallurgically, en- | under which the majority of the blows fall 
k 5 title his opinions to the highest | upon the piece under treatment, with the full 
, \ respect, this: ‘‘I believe that | first-force of the blow delivered by one side, 











heavily charged with soda whereby its boiling 
point is raised above 212 degrees, enabling 
considerable heat to be imparted to 
which the 


contined. 


water 


comes in contact with vessel in 
the 


means 


olution is 
the 
upon, 


which sodas By 


‘‘ heater buyer” 
be feed 


heater may really heat the water to even 


may 


imposed and oa water 


QI) | 


.werees 
degrees. 


Doing a grinding job in an ordinary ma- 
chine shop, in a common lathe, is not as easy 
as some people suppose. 

Try to grind up a cast-iron plunger for a 
pump. It is 34” in diameter and 15’ long. 

Rig it in the lathe with an emery wheel on 
the slide rest, and grind once across in good 
shape. Just then a man walks into the shop 
carrying a 50-pound crosshead. 


in the middle of the floor; this 


He drops it 
causes our 
grinding wheel to dig into the work, and a 
bad hole is left there after the job is finished. | 


Next, 


after setting the wheela boy runs 
into the shop and across the floor. At 
every step the floor vibrates, and we must | 
run back the wheel or spoil the work. As 


soon as we again get the wheel to work, we 
must watch a man who acts as if he were in- 
tending to jump up to run his lathe belt on a 
While we 
are watching thus, another man will climb on 


larger step of the overhead pulley. 


a bench, fix a window, or get something from 

a shelf, and jump down on the floor again, 

making another hole in our pump plunger. 
Every sudden jar will spring the lathe or 

emery Wheel connections in such a shop, and 

the wheel will cut too deep. 

will 


Solid foundations cure this trouble; 


nothing else will. A steady, even motion like 
that caused by an unbalanced pulley, will not 
trouble as much as a sudden jar, but it is just 
enough to keep the work from being exactly 
true. 


you get up heat enough by/| or end, of the hammer face, whose area is ten 
en ae : 
swaging to produce a low condi- | times that of the rod by which the blow is 


tion of annealing.” 


On having | struck, thus causing a side strain upon th: 
placed in his hand direct from | rod, 


which comes with a suddenness that 


the dies, however, a piece of | vastly multiplies and intensifies its effects, 
steel which a reduction of one-| why should we persist in calling the force 


sixteenth inch had 

of the surrounding  atmos- 
phere, he readily abandoned his _ position, 
and listened to my explanation, which was 
this in substance: ‘‘ By elongation, overlap- 
ping, interlacing of the particles composing 


the mass, as shingles overlap on a roof, or in- 


terlacing like this—-as the fingers of 
hand were interlaced with those of the other 

the pieces of metal acted upon are made 
more tough without being made more soft.” 


Thus I have explained to my own satisfaction 


| hundreds of times the phenomena which were 


so striking to those who had felt sure that 
cold-working lessened the bending quality of 
metal, however much it might increase the 
tensile, torsional or transverse 


Added 
crystals theory was another of equal import- 


strength. 
to this overlapping, interlacing of 
ance, perhaps. By a process which brought 
all parts of each piece acted upon under the 
same compressive force, there was a uniform 
molecular condition established from circum- 
ference to center. 

That a piece of high-carbon cast-steel wire 
could be taken in its half-hard condition, as 
it came from the drawing-die, and without 
heating or annealing, could be swaged down 
from 0.80" diameter to 0.25'° diameter, and 
still be tough enough to tie in a knot and 
pull up tight, like string, was at least evi- 
that working, cold, even, if 
properly done, did dot destroy the bending 


dence excessive 
quality. 

Just here I will stop and tie a knot in such 
a piece, as above described, and enclose it 
herewith, for the inspection of the curious 
who may occupy or visit the office of the 
I have the knot tied 
at the first attempt, with no selection of a good 
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piece, but taking the first which came to hand. 
(In the specimen referred to, the knot is 
about as perfect as could be tied in astring of 


the same diameter.— Ep. | 


each | 


hardly | which it is expected will break the rod simply 
warmed above the temperature | 


‘‘jar”? The rod might be taken from its 
| place and laid horizontally on an anvil with 
| its hammer-head overhanging, and two men 
| set at work to break the rod by pelting the 
| hammer with sledges, and the effect of the 
blows would be no more directly to break the 
rod than when in the hammer face is 
compelled to climb up a succession of steps 
of its own making. 


use 


If, in practice, the ham- 
mer face at each blow found a level bearing, 
and for an equal distance in all directions 
from the central rod by which it is driven 


delivered a blow of equal force, or the force 
of the blow met with equal resistance for the 
area named, there would be a conditien con- 
ducive to long life; but, as the case really 
is, the that 
last as long as they do. 


wonder is ** hammer-rods ” 
A line shaft some- 
times breaks in use, which shows a fracture 
so decidedly crystalline as to puzzle the be- 
lievers in constitutional, chronic, progressive 
crystallization. Whenee come the shock and 
vibration to produce such structural demorali- 
zation? Of course there are the thud, thud 
from some unbalanced pulleys, and the tremor 
from some meanly-working gears, but they 
hardly furnish grounds for laying the whole 
trouble to shock and vibration. Just here comes 
in the practical machinist—that enfant terri- 
ble of the scientifically mechanical family—and 
says: ‘* Don’t you see what broke it? It was 
out of line, and at each revolution it was nec- 
essarily bent in all possible directions success- 
ively, until the loosening up of the particles 
composing the mass caused rupture.” 

It would be too much tax upon the patience 
of readers to bring to light the causes for 
weak, coarsely crystallized or granulated 
places in bars or sheets, which should be, on 
general principles, alike all through, or to 
point out reasons why from 1 to 50 percent. of 
a given lot of bars or sheets should prove of 
no value, while the others answer all the re 


quirements, and still are supposed to have 
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been made from the same material, and in 
precisely the same way, of those which fail. 
Let us, however, suppose a few cases. In 
the case of iron bars, or sheets, which re- 
suit from the piling, welding, building-up 
process from muck-bar, will not even a casual 
observation of material used and methods 
employed disclose the plainest of reasons 
why there may be, must be, in many cases, 
weakness of structure in some parts of the 
product as compared with other parts ? 


First, the bars themselves are of the most 
irregular structure imaginable, with some 
parts reasonably sound and solid, other parts 


spongy and porous. Clean, good stock at 
oue point, and full of impurities at another ; 
at places longitudinal ruptures give the ap- 
pearance of bundles of strands, as in a de-| 
moralized rope, while at other places a lack 
of the fibrous formation is compensated for | 
yawning, 
cracks, which leave the bar literally composed 
of hundreds of sections, joined to each other 


by divers irregular, transverse 


by the barest points of contact, which will | 
Is it 
not plain to see that in piling together a) 


suttice to constitute a continuous bar. 


bundle of pieces cut from such bars, and 
bringing to a welding heat, there must be a 
difference between those parts where sound 
iron coming in direct contact welds at the 
first blow, or at the first pressure of the rolls, | 
and gets the entire benefit of the work ap-| 
plied, and those parts in which longitudinal | 
interstices and transverse gaps and chasms are 
to be closed, and their ragged walls welded | 
by extension in length and contraction in sec- | 
tion, rather than by immediate direct press- | 


ure? How about the gap of an inch, per- 
haps, in the center of the pile, which is made | 
by putting two short pieces end to end, in 
place of a full-length piece? It weld 
If it 


not easy to see that it does so by a gradual | 


may 
up sound, and it may not. does, 
process of reaching out towards each other 
of the separated ends, and a closing down 
into the chasms of the surrounding pieces, 
which, if not precluding the possibility of as 


sound a weld, certainly render impossible the | 


same degree of judicious working which takes 


place where the contact is perfect in the be- | 


yinning ? 

Again, in the building up of a large shaft 
from billets or blooms, is it not plain that this 
same risk of not thoroughly welding and 
judiciously working those parts of the mass 
which fail to come in contact until indirectly 
brought together by work applied to other 
parts, is even greater than in the case of piling 


und welding the pieces of muck-bar ? Added 


to the above possible causes to which may be | 


charged some of the lack of uniform struc- 
ture in wrought iron, are uneven, injudicious 
heating, insufficient heating for much work, 
and excessive heating for little work, too light 
blows, which only affect a portion of the 


mass, and too heavy blows, which, to use a/| 


very inelegant expression, ‘‘squash the very life 


out.” These last-mentioned abuses are as 


prevalent in the working of steel as in work- | 


ing iron. 
tending insufficiency of blow to move the en- 
tire mass, and heating to a high heat without 
subsequent work enough, very plain in his al- 


lusion to the difficulties accompanying ‘* the | 


building up of a large shaft.” 
My long familiarity with cold working and 


forging in a small way, with some opportuni- | 
ties for observation of the methods practiced | 


in larger work, have convinced me that-when 
told that 
treatments as a direct consequence, it is safe 


certain results will follow certain 


to answer, that depends upon conditions. 
Uniform structural condition, uniformity of 
working, uniform, even judicious heating, 
discrimination between shock, jar, vibration 
and the 


strains 


most destructive character of side 


and combination of torsional and 
transverse strains, would, in my judgment, 
cancel so many of the charges to the account 
of progressive crystallization and disorgani- 
zation of structure as to leave us at a loss to 
find a case which could be proven. 

If piece after piece of steel, of common 
iron, and later, of the toughest, most fibrous 
¥) iron procurable, have been broken, sup- 
posedly by crystallization, in a machine where 


a rapid succession of shocks and constant 


vibration gave ground for the supposition, 


| renewed. 


is it| 


| discharged on the 


Prof. Thurston makes the evils at- | 


until the only alternative seemed to be to re- 
place, the jar would break them anyhow,and 
later it was found that, owing to defective 
alignment, there have been a succession of 
transverse strains upon the breaking pieces, 
which, in their varying positions, have been 
taking these slight deflections in all possible 
directions at the rate of half a million times 
a day, and the alignment being made perfect, 
the breakage of the pieces made of either 
iron or steel entirely ceased, although the 
shocks and vibrations continued, of course 
the crystallization theory would be dropped 
for that particular case ; ought it not also to 
lead to more careful investigation in other 
cases which might prove identical in their 
main features ? 
- te 
Roots’ New Acme Hand Blower. 
The 


illustration, while freed from complication, 


blower shown in the accompanying 
will produce, notwithstanding its small size, 
a blast of great strength and volume. The 
revolvers are enclosed in an iron case, only 
12’’x9”x8" in size; they are of iron, and are 
dressed so that they will keep up perfect and 


| eontinuous contact with each other, and with 
ithe case during the entire revolution, thus 


forcing forward and utilizing all the air taken 
The shafts are made of the best 
steel, and the boxes of phosphor bronze, so 


into the case. 


arranged that they can be easily 
The oiling arrange- 
The 
gears are accurately cut; they 


ments are very efficient. 


are inclosed in oil-tight hous- 
ings, and run constantly in oil 
so that the wear is reduced to a 
The 
chain 


minimum. machine is 


driven by wheels and 
belting, and the speed multi- 
The blast is 


under side 


plied by cut gears. 


near the end, and taken to the 
tuyere in a pipe with only one 
elbow. These blowers are man 
ufactured by P. H. & F. M. 
Ind. S. 8. 
Townsend, general agent ; Cooke 


| Roots, Connersville, 


i& Co. are selling agents at 
No. 22 Cortlandt street, New 
York. 

—_-_*g>pe —-—— 


Graphite. 


| FROM A CHAPTER CONTRIBUTED tO ‘* MINERAL 
RESOURCES OF THE UNITED STATES,” BY JOHN 


A. WALKER, SUPERINTENDENT DIXON CRUCI- 


BLE COMPANY, AND PUBLISHED BY THE GOV- 


ERNMENT PRINTING OFFICE, 
The last few years have witnessed a great 
improvement in American foundry practice. 


From the comparatively light, simple and 
rough casting of the earlier days, the time has 
| been reached when immense castings are of 
frequent occurrence, in which the work is 
often elaborate and the finish very high; in 
fact, castings are now produced at will, light 
or heavy, smooth or rough, plain or ornate, 
of common, chilled, or malleable iron, steel, 
ete., and all of thése different conditions re- 
quire different service of the facings. Instead 


of the simple hard-wood charcoal-dust of 
earlier times, facings of charcoal, sea coal, 
anthracite, soapstone, and ‘‘ black lead” or 
In all 


| the work is severe, graphite is the constituent 


graphite are now used. cases where 


” and 
The 


use of graphite for this purpose has increased 


which gives the ‘* body,” the ‘‘ sleeking 


‘* peeling” properties, to the facing. 
rapidly with the demand for better and finer 
foundry work. 

Water-dressed dry foliated American graph- 
ite is a little thin flake of graphite of extra- 

Its superiority as a 
attested by all 
Its coefficient of friction 


ordinary properties. 


lubricant has been recent 
writers on friction. 
Its enduring qualities are several 
Unlike 


either oil or grease, it is not affected by heat, 


is very low. 
times greater than those of any oil. 


cold, steam, acids, etc., and acts equally well 
under varying conditions of temperature and 
moisture. 

Many and carefully conducted experiments 
in the laboratory with Professor Thurston's 


testing machine, and experience in shops, 
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have shown that, for the highest usefulness 
the flake must be of a certain size and dressed 
perfectly pure. Graphite pever occurs of the 
proper size and purity for use. Its natural 
impurities contain substances fatal to anti- 
friction purposes. Its proper selection, sizing. 
and perfecting for lubricating purposes is a 
matter requiring large skill, much machinery, 
The 


tween a perfectly pure graphite and oue al- 


and great experience. difference be- 
most pure, but still totally unfit for lubricat- 
ing, cannot be detected by either sight or 
touch. 

It is recommended dry for steam and air 
cylinders, mixed with grease for heavy bear 
ings, and mixed with oil for light bearings 
On being applied to a bearing, it readily coats 
the surfaces with a shiny, unctuous veneer. 
The 
very little friction. 


surfaces then slide each other with 
On 


heated bearing, the graphite soon fills up any 


on 


being applied toa 


inequalities of the bearing surfaces due to 
cutting, abrasion, ete., making them smooth 


and even, after which the bearing soon cools 


down. It is equally useful for wood or metal 
surfaces; in short, in all cases where friction | 
exists. If the bearings are loose enough for 
the introduction of this thin flake graphite, it 
those 
better 


cases where the 


will prevent heated bearings, cool 


reduce friction 
In all 


service required of a lubricant is very severe, 


already heated, and 
than anything else. 


Mi GOR. Gime 


’ 


Roots’ AcmE Hanp BLower. 


graphite will be found specially useful, as in 
mill steps, gears, heavy bearings, bed plates, 
ete. 


ae 


San Francisco’s Experience in Running 
Cable Roads, 


According to the San Francisco Mining and 
Scientific Press, the Sutter street road was 
opened as a cable road late in the summer of 
1876, using Hovey’s lever grip, but with 
Paine’s combination of grip rollers and brakes 
on the same, instead of solid jaws. ‘The 
grades on that road are only seven per cent., 
but a great deal of trouble was experienced 
with that grip. The rollers operated like a 
rolling mill, and lengthened the cable rapidly 
by the great pressure required being confined 
to a small surface, and also broke up the sur- 
When the 


gripman could not 


face wires rapidly. loads were 


large, the exert force 


enough on the lever to prevent slipping of the 


less than six 


cable through the grip. In 
months from the time the road was opened as 
a cable road, all of Col. Paine’s brake rollers 
had gone to the scrap heap, and none has 
road or other in 


ever been used on that any 


San Francisco since that time. ‘The grade on 


the California street line, from Dupont to 
Stockton streets, is 18.2 per cent., and on the 
next block but slightly less. The car and 


dummy used on that road weigh something 


over 8,500 pounds. Sixty passengers are not 
an unusual load (110 having been carried up 
that grade at one load), which, at 125 pounds 
each, would make the total weight of loaded 
car and dummy 16,000 pounds. Such a load 
can be found « very day, about six o’clock in 
the evening. ‘The resistance due to friction, 
at the rate of 40 pounds per ton, as before, 
The resistance due 


would be 360 pounds. 


t 
wo-elevenths of the total weight, equal to 


2,900, the total 3,260 
pounds, which is considerably greater than 
that encountered on the Brooklyn Bridge. 


making resistance 


Yet the grips give no trouble, and there is no 
possibility of the cable slipping out of the 
grip on the grade, and one cable has run more 
than twenty-two months on this line. It is 
frequently necessary to stop on that grade, 
but the car is held securely by means of the 
rail safety-brake, which is free from all com- 
plication ; but, on the Brooklyn bridge, if the 
ascending cars are stopped by any obstruction, 
they are required to back down to the crossing of 
the street below, before starting, to avoid dam- 
aging thecable. On the Clay st. hill road, near 
by, the grades are about the same, but the cars 
are not quite so heavy. The Clay street was the 
first cable road ever constructed, and has been 
in Operation more than twelve years. The Sut- 


| ter street cable road has been in operation 


nine years ; the California street nearly eight 


years; Geary street cable road, six; Union 
street cable road, tive; and the Market street 
road, which is through the most important 
and busy street in San Francisco, about two 
years and four months. The safety rail brake 
is conceded essential to all roads having steep 
grades, and is used by all the cable roads here 
except the Geary street. 

We are aware that it is much more severe on 
the cable starting a load of 52,000 than 16,000 
pounds under the same conditions, but the 
Brooklyn Bridge cars always make the start 
at the same places, and only have to start 
twice on a round trip, and it would be an easy 
matter to make the track down-grade in the 
direction of the travel for a distance of 50 or 
75 feet at the starting places; while on the 
Market street road of San Francisco, cars are 
required to stop anywhere a passenger may 
desire to get on or off, so a car frequently 
forty 


round trip, and half of 


makes stops and starts to each 


them on some up 
grade. 

There is no trouble for any experienced 
gripman starting without any severe shock, 
but they must start quickly to make the time 
between terminal points with the large num- 
ber of stops for passengers they are required 
On the the Market 
street road leading to the park the grades are 
12,5, per cent. 


to make. branches of 
‘The cars weigh 10,000 pounds 
each, and have carried up that grade as high 
as 151 passengers, making a total weight of 
over 28,000 pounds. The cars are only two 
minutes apart on Sunday, and the average 
load of all the cars going up the grades for an 
hour, by actual count, was 116 passengers. 

It is frequently necessary to stop on these 
grades, and if these cars had to depend on 
Wheel brakes alone, collisions would be fre- 
quent, as a car will slide down such a grade 
on a slippery track with all the wheels locked, 
when once in motion, so the safety brakes are 
a necessity. 

There is a feature of the Bridge arrange- 
ment that cannot be too severely condemned, 
as being unhandy and dangerous. That is, 
the hitching of the .grip and brake together 
on the same operating mechanism so that the 
wheel brakes even cannot be applied until the 
grip is released. The brakes should be en- 
tirely separate from the grip operating mech- 
anisin, and a lever is preferable to any hand- 
Wheel and brake-staff when a man is excited, 
for the reason that the motion required to ap. 
ply the brakes by means of a lever is quick, 
direct and unmistakable, far more so than 
can be obtained by any other motion. 

If these gripping and brake devices used on 
the San Francisco roads were new and un- 
tried, or only existed on paper, the case would 
be entirely different, but after from six to 
twelve years of constant every-day use of 
these devices on six roads in San Francisco, 
on grades more than five times as heavy as 
those on the Brooklyn Bridge, and one of 
these roads has carried over 70,000 passen- 
gers in one day, the action of the Bridge 
Trustees committee in establishing an office 
forthe purpose of testing and passing upon 
the merits of such grips as may be presented, 
must have been taken without a full knowl- 
edge of the state of the art. 
of little 


every day 


Any oftice test is 
that of 


several 


value, as compared with 


use through a period of 





to the lift on a grade of 18.2 per cent is about 


years. 
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A Convenient Angle Plate. 








By A. B. Lanois. 

It is often desirable to chuck work at dif- 
ferent angles, and at a given angle by degrees, 
for drilling, planing, or milling. The draw- 
ing I send herewith will give a clear idea of 
a device I made for that purpose after being 
annoyed when chucking work, by blocking it, 
and getting the angle by the use of the bevel 


protractor, which both consumed time, and in | 
many cases was not a permanent chucking | 


(owing to the blocking) until the job was 
finished. 
an angle plate as shown, and it is a great 
satisfaction to use it. You can see at a glance 
what angle it is set at, by the graduated are, 
and the angle can be quickly changed from 
one to another. 

It is often desirable to drill holes into a 
piece of work at different angles, or to drill 
holes on the opposite sides of a casting in which 
the holes must be parallel with each other, 
or two holes to be drilled at right angles to 
each other, or any angle,which can be quickly 
done. I speak of such castings as are not 
surfaced on all sides. A casting that is squared 
up, can this of the 
brought about without this plate. 

The plate, as may be seen, will swing from 
90° to 0, and from 0 to 90’ on the opposite side. 
It is often desirable to plane or mill two or 


have condition holes 


three given angles on a piece of work, which 


can all be done with one chucking, and 


To overcome this difficulty I made | 
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der to represent the point at which the solid 
iron is of the same specific gravity as the 
fluid. To obtain this there is attached to the 
rod of the balance, which ends in an eye, 
a piece of bar iron of exactly the same section 
|as the stalk projecting from the ball, and of a 
| length sufficient to reach to the surface of the 
| bath. 
| the cylinder be rotated a straight line is drawn. 


This draws down the balance, and if 


| The ball is then attached and the whole ap- 
| paratus is lowered by the chain until the stalk 
| is submerged to the determined amount ; the 
cylinder being set in rotation by clockwork at 
| the same instant. Now, it will be evident, that 
| if the cast-iron be of less specific gravity than 
the fluid metal, and therefore have a tendency 


But it has always been found (the experi- 


quality of iron), that the first tendency of 
the ball is to sink, no matter how carefully it 
is lowered into the ladle. It then begins to 
expand under the action of the heat, and in a 
short time it attains the same specific gravity 
as the bath. 
it becomes buoyant and raises the 


The expansion still continuing, 
pencil 
above the zero line, and finally it melts, leav- 
ing on the paper a diagram which is an exact 
record of the change it has passed through. 
At the moment when the expansion is at its 
highest point, the ball is so soft and plastic 





| that it is possible to thrust a pointed rod of 


wrought iron through and through the mass, 


quickly changed, and with a degree. of ac-| 


curacy that is desirable, provided, however, 
To 
accomplish this the plate must be centered at 
(. and have a hole bored the size required for 


’ 


the angle plate has been accurately made. 


the bolt, opposite holes on a line with each 
other, then insert a mandrel with good cen- 
ters and face off the ends or are pieces true 
and parallel with each other on a lathe, then 
put it on a pair of true planer-centers and 
plane the top off. Thus we have a true plate. 
Then plane the inside of the standards of base 
plate, square with bottom; bore the holes for 
the bolt on which it swings at right angles to 
this surface, and on a line with each, and the 
plate is true. 

The are can easily be graduated on the 
universal A hole, B, ex- 
poses the graduation, and a pointer is inserted 
Bolt D is loosened on both ends, as 


milling machine. 


therein. 
well as bolt C, in order to swing the plate. 
When the four bolts are again tightened, 
there is no danger whatever from slipping. 

An addition can be made to this plate, of 


great advantage for use in milling, by putting | 
an extra plate on the bottom, to form a swivel 
bottom, in order to set the plate at an angle to 
the travel of the platen of the miller when end 
milling work is to be done. This base can 
also be graduated, and thus any angle be ob- 


to float, the ball will carry a portion of the | 
weight of the rod depending from the balance | 
and the pencil will stand above the zero line. | 


ments were made with Cleveland No. 4 foundry 


An Examination in Steam Engineering. 
In the American Macuinist of Dec. 19, 
1885, mention was made of a series of ques- 
tions by C. L. Redfield and answers by E. D. 
Davis; as published in Wood and Iron. 
We take pleasure in reproducing the an- 
They do 


credit to their author, and at the same time 


swers to several of the questions. 


we recommend all our young engineers to set 


about doing as well. 


13. Give a rule for finding the diameter of 
a cylinder for any given horse-power. 

A,.—Multiply horse-power by 33,000, divide 
by piston speed in feet per minute and again | 
by mean pressure in cylinder, and the result 
will be area of piston, which, divided by 
.7859, will give the square of the diameter. 

17. What are the functions of the steam- 
engine governor ? 

‘Ae 


governor 


The functions of the steam-engine | 


are to control the motion of the | 


engine either by regulating the pressure upon | 


the piston or by regulating the action of the 
valve. 

19. How would you proceed to ascertain the 
amount of lap and lead on a slide-valve with- 
out opening the steam chest ? 

A.—The relative positions of the eccen- 


tric and crank will give the lap, if the valve 
has been properly set. Mark the middle of 
the throw of the valve upon the valve stem 


and some stationary part adjoining, and then 
place the engine upon its center ; the distance 
between the two marks will be the lap, which 
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A CONVENIENT 


the consistency being similar to that of putty. 
The that passing 
from the solid to the liquid state, the density 


instrument shows when 


of the iron is at its maximum when cold, at 
its minimum in the plastic state, and that the 
density in the liquid state is between the two 
extremes, although much nearer the solid than 
The 


gives the results of four experiments. 


the plastic density. following table 





tained. 





Cast Tron. 





In describing various instruments which 
were exhibited at the Inventions Exhibition 
(Eng.) Engineering says : 

A question which has formed a never-end- 


ing source of discussion among iron founders, 


that is,the reason why a piece of solid cast-iron | 


the molten 


ceives its solution by an apparatus shown by | 


floats in a ladle of metal, re-| 
Mr. Thomas Wrightson, of Stockton-on-Tees. | 
This was brought before the notice of the 

Iron and Steel Institute some years ago, but | 
many of our readers may not have seen it. | 
The apparatus consists of a tripod sufficiently 

large to stand over a ladle containing about 

half a ton of fluid cast-iron. From this tripod 
there is suspended by a chain a brass cylinder 
driven by clockwork, and carrying on its 
periphery a piece of paper on which a diagram 
is produced by a pencil, which rises and falls | 
in accordance with the indications of a spring 
the 
spring balance there depends a rod carrying | 


balance to which it is attached. From 


at its lower extremity the ball, the specific | 
gravity of which, as referred to molten iron, 
is to be tested, and when the operation is pro- 
gressing, the ball is suspended in a ladle of 
fluid Before the 


however, a zero line is drawn upon the cylin- 


metal. trial commences, 


li “eomel | 
Comparative Density of Solid and Melted | 


EXPERIMENTS ON THE DENSITY OF PLASTIC 
CAST IRON. 
Pe Maximum Maximum 
= Weight. Sinking Floating 
fy including Effect. Effect. 
t_; | Part of 
e= Stalk Im- 
- a | mersed. v6 Per we Per- 
>| Weight cent’ge Weight cenu ge 
In Oz Oz Oz. 
71 8 5914 2 3.4 2\4 3.80 
8 5 252% Ig 6 ‘ 
9 3 50 114 2.12 114 7.¢ 
11; 4 13234 M4 2 616 5. 
ie — 


The town of Scottsville, Pa., in subscribing 
to anew pipe mill, have made the company 
to pay their 
workmen in cash, instead of ‘‘ company store ” 


running the same, file bonds 


orders. This is a move inthe right direction ; 


no town should subscribe to induce a business 


| to locate in their midst and then lose all the 
| benefit that should accrue to their merchants 


by the company owning the business, paying 
their employes orders on a store owned by 


themselves; nor should the work-people of 
| such companies consent to receive their wages 


Saturday night, with a string tied to it, by 
which their employers can draw it back dur- 
ing the coming week to pay it to them the 
The ‘ 


anti-American 


next Saturday night. company store” 


is decidedly an institution, 


and should be abolished.—Sewing Machine 


Journal. 


ANGLE PLATE. 


will be too great by just the amount of lead. 
If after marking the valve rod the engine be | 
placed where it commences to take steam, the 
To 
find amount of lead, notice at what part of 


mark will have moved as far as the lap. 


stroke the valve allows the steam to enter the 
cylinder, and then move the engine on, to its 
the 
between the two points will give amount of 


center; the distance valve has moved 
lead. 
22. What should be considered in indicator 
diagrams as indications of good construction 
and performance ? 
A. maintained to 


point of cut-off, a well defined curve nearly 


High initial pressure 
to atmospheric line, and as straight a line as 
possible on the returning stroke (the lower 
the better), nearly to the end. 

29. Suggest a way for effecting the saving 
of some part of that immense proportion of 
heat which we have been taught to believe 
to be invariably and unavoidably wasted in 
the combustion of fuel. 

A,—In the general improvement of steam 
boilers we can imagine our remote descendants 
looking back at our imperfect generators of 
steam. Almost all boilers in use at the pres- 


ent are Some 


efforts have been made to improve the steam 


day comparatively rude. 
boiler with some success, but it is not so much 
as we could wish. An experiment was once 
made to force the products of combustion di- 
rectly into the boiler, but had to be given up 
on account of soot. All such experiments are 
worthy, and were they persisted in, with as 
much of 
north-pole seekers, we should soon have a 
Perfect 
combustion, which is a possible thing, should 
but little that 


which would be found among the ashes. It 


determination as is characteristic 


vast improvement in steam boilers. 


have refuse matter except 


is surprising what needless waste results from 
probably nine-tenths of the steam boilers in 


use. All efforts to heat feed-water by heat 
that must otherwise unavoidably pass off, are 
to be commended. 

33. What is the law of movable pulleys? 

A.—The power is doubled by each movab 
pulley when acting separately, but when ty 
or more are bound together in one block, as 
the common block and tackle, the power is 
multiplied by twice the number of moval 
pulleys or the number of pulleys in the 
movable block. 


40. Give a ready method for being always 
able to prove the correctness of your stea) 
gauge. 

A.—When steam is at some point not ov 
half the usual pressure, place the ball on th. 
safety-valve at the point where it commenc:s 
to blow off and mark the place. Move t! 
ball twice as far from the fulcrum as this 
|mark, and it should blow off at twice the 
pressure as indicated by the gauge or it is not 
right. Any other relative distance may 
used to advantage. 
| 42. Does wetting coal improve it, or not, f 
the purpose of making steam ? 

A.—In a test, wet coal will be likely to fai! 
behind dry coal for fuel, but in many furnac.s 
of improper construction, steam, or even a 
little water, will lessen the amount of smok.. 
which shows that the combustion is 
complete. 


more 
It has been said, also, that it tenis 
toward preventing the formation of carbonic 
oxide gas, if properly used. But in furnaces 
of good construction that yield a good com 
bustion, water will do more harm than good 
This is a disputed point. 

46. State the principle involved in the 
working of the injector. 

A.—The velocity of the steam being greate: 
than that of the water, it acts with a mechani 
cal advantage in the same way in which a 
small wheel acts upon a larger and slowe: 
moving one, introducing into the boiler less 
in bulk than was taken from it. 

47. State briefly what you consider th 
most remarkable property of steam. 

A.—One of the most remarkable properties 
of steam is its capacity for sensible heat. It 
requires more heat to heat a given amount of 
steam or water, than any other known sub 
stance, excepting hydrogen gas. 

49. State briefly any considerations affect 
ing the economical 
gines ? 


operation of steam-en 


A.—The greatest loss in steam-engines is 
for the want of the proper set or make of th: 
valves. Another loss of considerable import- 
of proper covering fo 
steam cylinders and pipes. Save all (th: 
It is certainly far from 
being economical to hire cheap engineers, and 


ance is from want 


waste heat possible. 


it is folly to have a money-making institution 
with a money-wasting boiler and furnace, as 
many do who complain of hard times. 

50. Have you any suggestions to make r 
specting the improvement of any part of 
steam-engines ? 

A, 


in steam-engine valves. 


There is much room for improvement 
One thing I would 
suggest, that in engines, particularly smal 
ones, the governor and steam chest and sony 
other fittings about the cylinder be fastened 
on differently, say with bolts, either with a 
nut on both ends or a head and nut. Wher 
small bolts are screwed into cast iron and left 
to the action of steam, and possibly grease, for 
a long time, they often occasion much troubl. 
when it becomes necessary to remove then 

In places where machinist tools are not ke} 

at hand, the engineer is obliged to send fo 

somebody with tools to come and get out th: 
stub, which is not always a pleasant matter i 
How ofte1 
writer seen a steam-chest cover 


the face of an unjust employer. 
has the Ol 
even a cylinder head put on with one nut 
short, or a governor fastened on with thre: 


bolts, when there is a place for four. 
el 


The Sanitary Engineer makes a plea for 
architectural decency in wind-mill towers. 
‘* There 
that these useful appliances should be as 
On the 
contrary, they might be made exceedingly 


It very truly says: is no need, 


ugly as in most cases they are. 
picturesque and add to the interest of the 


landscape, instead of marring its beauty, and 
this at very slight additional cost. 
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A Dangerous Mud-drum. 

Regarding the recent destructive explosion 
of a mud-drum, in one of our large cities, 
Tie Locomotive gives a description, and com- 
ments as follows : 

‘The boilers, of the flue type, were ina 
pattery of four; each forty-two inches in 
diameter and twenty-four feet long. Natural 
gas was the fuel used. The steam-drum and 
connections were above the boilers, and the 
mud-drum connections to the bottom of the 
boilers, were made as they commonly are 
where this form of boiler is used; and as 
such details appear to be of secondary im- 
portance in this case, the foregoing brief 
description is thought to be sufficient. 

‘* In connection with these boilers, there was 
an open heater, into which two of the mill 
The feed-water, 
passing through this heater, was pumped 


envines exhausted. 


after 


| 


into one of the outside boilers, through a 


patent feed-water heater, largely used in 


that locality, which may be described as a pipe | 


placed in the boiler above the water line, so 
that the feed traverses a considerable distance, 
exposed to the temperature of the interior of 
the boiler, before it is discharged. 

‘In this case, the feed attachment was upon 


~ 


of shell plates; and the 
extended nearly to the front-head ; then, curv- 
ing by an elbow, it returned to the back end, 
dropped down between the flues of the boiler, 
and discharged through an open-ended, two- 
inch pipe, at the mouth of the lower neck- 
connection to the mud-drum, a distance of 
some forty-five feet from its place of entrance. 
When this drum exploded under a steam 
pressure of 100 pounds, it was found that a 
portion of the plate upon the bottom part of 
the drum, immediately beneath the outlet of 
the feed discharge-pipe, and over the stand, 
had wasted away from its former thickness of 
one-quarter of an inch, to less than one- 
sixteenth of aninch. This thinning covered 
an area of about one hundred square inches ; 
but the dangerously thin part immediately 
beneath the 
smaller dimensions. As this part rested upon 
the stand, it was difficult to detect it by a 
hammer test; and it is very doubtful if a 
hydrostatic test 
either (? ), for the stand beneath would have 
reinforced and prevented the buckling of 
the weak part of the plate. 

‘* The explosion was probably caused by the 
fracture of this thin plate, in a longitudinal 
This stripped off a piece of the 


feed discharge, was of much 


would have revealed it 


direction. 
lower part of the drum, which straightened 
The effect 
of the escaping contents of the drum and 
boilers, through the opening thus provided, 
would be to raise the boilers off their sup- 
ports. The end of the drum being bricked 
in the wall, momentarily resisted this move- 


out, and turned up on each side. 


ment; but the end of the drum was torn off 
nearly on line with the wall. 

‘* An examination of the unruptured portion 
of the mud-drum, immediately after the ex- 
plosion, showed considerable internal pitting 
and corrosion of the shell and heads, through 
not enough to weaken the structure, while 
the external surface was free from leaks or 
defects, and the glazed finish of the plates 
was scarcely disturbed. 

** An examination failed to show the presence 

f grease or other substance which might 
iccount for such a remarkable waste of plate. 

‘‘ There was a sight-feed lubricator upon 
each of the two engines, which would prevent 
a wasteful quantity of oil; and there was no 
oil had 
inything to do with the trouble in this case, 


probable cause for believing that 


though it is a cause of much trouble in many 
other cases. 

‘*Tt had often been found that a feed, dis- 
charging against the plates of a boiler, had 
occasioned a wasting of the plates. This would 
probably vary in intensity according to the 
character of the water and temperature of the 
feed. dirt 
would cut the surface of the plates acted 


If fine sand or were present, it 
upon still more rapidly, and after the skin of 
the iron had been penetrated, the work of 
destruction might be expected to proceed 
with great rapidity. But we should not look 


for sand or dirt in sufficient quantity to be 


1c top of the boiler, upon the second course | 
connhecting-pipe | 
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harmful in the city water, with which these 
boilers supplied; and the fact that 
the previous drum had lasted over seven 
years, under precisely the same conditions, as 


were 


we were informed, and that many other 
boilers in the same locality use the same feed 
attachment, would seem to justify the belief 
that this arrangement of feed, though objec- 
tionable, is not always dangerous, unless com- 
bined with the other destructive elements. 
‘“The dangerous weakening in the same 
boiler, or some parts of a plate, by pitting 
and corrosion, while other parts or the adja- 
cent plates are untouched, is plausibly ex- 


plained as due to stuctural differences in the 


| them 


plate, and may have been an important factor 


in this case. 


‘* The facts upon which the foregoing is | 


based, were developed at the coroner’s inquest. 


The jury selected 


by the coroner to hear | 


inspector, who will make suitable provision 
for running the pipes properly, and discharg- 
ing the feed at the safest place. 

‘** Our inspectors condemn a large number of 
mud-drums every year. We have sometimes 
felt that our assured regarded us as being too 
critical in this matter. But we knew that we 


were right. Some remarkable experiences 
have been related to us by steam users, of 
mud-drums that they had sometimes used 
until decayed to a mere shell. We regarded 
such an experience as being particularly un- 
if it 
dangerous 


afterwards caused 


risks that 


fortunate for them, 
to take 
might end in an appalling disaster.” 


risks 


_ pe 
The experiment of freezing, by means of 
refrigerating machinery, the surface of a tun- 
nel, consisting of light, wet gravel, mixed with 
sand, has been 


successfully accomplished, 








FLUE CLEANER 


this case were of more than average intelli- 
gence, two of their number being practical 
engineers. The investigation was patiently 
conducted with an evident desire to learn all 
the extended over a period of 
nearly three weeks. Their verdict attributed 
the explosion to the rupture of the mud- 


facts, and 


drum, and censured the county inspector, the 
deputy county inspector and the chief en- 
gineer of the mill, for not detecting the corro- 
sion which caused the explosion. 

‘* Before closing this article it may not be 
amiss to say a few words about mud-drums, 
although we have written and said so much 
on this subject at different times, that much 
Readers will bear 
testimony to the fact that we have little faith 
in mud-drums, for that useless appendage (as 


of it may be a repetition. 


AND SCRAPER. 


says Hngineering, in a tunnel at Stockholm. 
The gravel and sand were not wet enough to 
run, but sufficient to cause great anxiety in 
regard to the foundations of structures above 
the 
passed since the use of the freezing device 


tunnel, which have been successfully 


commenced. 
. ie 


Man and Horse Power, 


In a recent letter to the Milling World, Olin 
Scott says : 


A fact not known to many persons who are 
accustomed to working horses on wagons and 
other vehicles in hauling heavy loads, is that 
the power of a horse exerted horizontally in 
drawing a load is but two hundred pounds, 
and if the horse moves ten rods per minute he 
does the work equivalent to the standard 


we deem it) does not accomplish the purpose horse-power ; and a man averages one-eleventh 


for which it is used, while it is a source 


of danger and expense, and whatever need 


as much asa horse. These figures are taken 


at what the horse or man can do on an 
average, day after day. An average man 


may have existed for such an attachment lying horizontally on a ladder placed at a 
when it was first introduced, can be accom. height above the ground, so as to be level with 


plished, so far as stationary boilers are con- 


the traces of a horse’s harness, can place his 
feet against one rung of the ladder, and, ex 


cerned, ina safer, cheaper and better way | tending his arms, grasp another rung with hig 


to-day, by other means. 


hands, and, having a harness over his shouy_ 








CYLINDER-BORING 





MACHINE. 


‘‘ But we are well aware that in some parts of ders, can defy the average horse to draw him 


the country, a steam bojler without a mud- off the ladder. 


drum attached is considered incomplete, and 


is regarded with little favor. To those who 


hold this belief, we would suggest that the the same thing. 
of such drums may be made safer by at- horizontally are able to raise a three hundred 
. : t pound weight. 


use 
taching them in such a way as to permi 


a thorough examination at all times. 


‘‘ Boilers with mud-drums should be sup- feet high per hour. 


ported by hangers or wall-brackets, accord- 


I have seen an athletic man 
so placed on a horizontal ladder challenge any 
two horses to draw him from his position, 
and no doubt many of your readers have seen 
Very few horses pulling 


A ** man-power ’’—7, e., 3,000 
pounds hoisted one foot per minute ’’—is about 
equal to hoisting eighty barrels of flour ten 


‘* Now, sir,’’ said the prosecuting attorney, 


ing to circumstances, and never by stands be- pompously, ‘you are a railroad man, you 


neath the drum; and the blow-off should be 
in the bottom of the 
point, so that it may be effectually drained 
through the blow-off pipe. The feed should 
not enter the mud-drum. It is much safer 
and better to top of the 
boiler, or at the water-line, through the front 
back heads. 


drum, at its lowest 


introduce it on 


or 3ut in any case this work 


should be done under the supervision of an court, 


say. Now, sir, let’s see how much you know 


about your business, sir. What motive, sir, 
has your company for running its trains in 
the city faster than the ordinances decree ?” 
‘* What motive ?” 

‘* Yes, sir; What motive ? Come, sir!” 
‘‘ Why, locomotive.” 

The witness was fined 
-National Standard, 


for contempt of 


Hearing Through the Teeth, 


The passage of steam into either end of a 
cylinder may be very distinctly heard by put- 
ting a rule, a piece of wood or a piece of iron 
between the teeth, stopping the ears with the 
fingers, and putting the free end of the piece 
of wood or iron against the cylinder. Both 
ends of the cylinder may be ‘‘ heard” in turn; 
both pillow blocks may be tested in the same 
manner for lost motion, and the steam-chest 
may be tried for end motion in the valve con- 
nection. A great deal is to be learned by 
‘‘ hearing through the teeth ’—try it. 

— ae. 

Beware of long, crooked suction pipes, 
when erecting a pump. Bends, returns and 
angles increase friction very rapidly. Also 
remember that doubling the diameter of a pipe 
increases its capacity four times. 

We find the above paragraph in the Sc/en- 
tific American of January 9, 1886, to which 
we will only add: Beware of the practice of 
copying editorial paragraphs without giving 
credit, and remember that the one here re- 
in the 
Macurnist of December 19, 1885. 


ferred to first appeared AMERICAN 
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Vanduzen’s Boiler Flue and Tube 
Cleaner. 

By the peculiar construction of this device 
the full force of the steam is projected upon 
the inner surface of the flue, forcing the soot 
and ashes back into the ash and combustion 
chamber. 

The device is also a flue scraper, having 
from five to seven annular rings with sharp 
angular edges cast upon its outer surface; these 
annular rings are made the proper diameter 
so as to pass into and through the flue; the 
sharp angular edges acting as so many scrapers 
upon its inside surface, thus forming a steam 
flue cleaner and a flue scraper combined in 
one. The valve and cleaner are connected by 
a short section of four-ply steam hose of the 
proper size. 

Before opening the globe valve, the cleaner 
head is laid so the water from the condensed 
steam will be blown into the ash pit; the 
steam is blown through the pipe, hose, and 
cleaner about ten seconds to warm them up, 
then the cleaner is held in the end of each 
flue three to five seconds, or it can be pushed 
any distance into each flue at the will of. the 
operator. By having an extra piece of gas 
pipe for a handle, the cleaner can be used as 
a scraper, either with or without the steam 
attachment being connected. 

The manufacturer is E. W. Vanduzen, 104 
East Second street, Cincinnati, Ohio. 

Pe 


Cylinder-boring Machine, 


The L. B. Flanders Machine Works, 
(Pedrick & Ayer), Philadelphia, have lately 
designed and are putting on the market the 
cylinder-boring machine, which we illustrate 
on this page. The machine is intended for 
new work, and will bore from 8” to 22” cylin- 
ders, facing off the ends and boring at the 
same time. 

The flanges are turned afterwards, as the 
saddle that the cylinder is fastened to, has a 
of either way (a 
bent tool is placed in the facing head, and the 
The Y’s that hold the 
cylinder, are each independent and adjustable, 


movement several inches 


cylinder is moved). 


allowing any shaped cylinder to be quickly 
brought central. The clamping device is one 
of this tool. A 


detachable link chain, that can be lengthened 


of the principal features 
or shortened, holds the cylinder, allowing 
for By 
loosening one collar screw, the bar can be 


very little opportunity springing. 
pulled clear of the cylinder and shoved into 
its place after the cylinder is placed on the 
V's. 


contains gearing 


The feed casing on the end of the bar, 
that of 
changes of speed, to suit the work. 


several 
This 


gearing is driven by a four-step cone pulley. 


admits 


The head or bar support, on the opposite end 
of the driving gear, slides on the shears to 
accommodate different lengths of cylinders. 
The machine is strong, neatand powerful and 
will be found useful in railroad shops and by 
steam-engine builders, 


A patent, or what purported to be a patent, 
No. 236,052, on payment of the final fee, was 
issued December 28, 1880, to Elon A. Marsh 
and Minard Lafever, of the machinery firm of 
Marsh & Lafever, Battle Creek, Mich., cover- 
ing improvments in steam-engine valve gear, 
have since been considered of 


which great 


value. Subsequently it was discovered, in 
the course of certain litigation, that letters 
patent, No. 236,052, by an accidental omis- 
sion, had never been signed by the Secretary 
Mean- 


time a new Secretary had come into office, 


of the Interior, as prescribed by law. 


who found himself powerless to rectify what 
was 80 obviously an accidental omission, and 
Messrs. Marsh & Lafever had no remedy ex- 
cept an appeal to Congress. Senate Bill No. 
500 and House Bill No. 1,779, are bills to de- 
clare their patent valid. These bills are in 
accord with simple justice, and we hope they 
will be promptly passed. 

ee 

Pumping Melted Lead. 

An English mechanical paper speaks of a 
steam pump for pumping melted lead, which 
Al- 
though the principle is not new, the applica- 


is in practical operation in Germany. 


tion is novel, as will be seen by the following 
description from Engineering: ‘‘'The steam 
pipe has on it a three-way cock, which is now 
The 
cock being first turned so that the pump 


connected to the pipe from the boiler. 


cylinder communicates with the air, the lead 
ball fills the 
The cock is then turned so that the 


outside raises the valve and 
cylinder. 
the air is closed, and 


This at 


communication with 
steam of suitable pressure is let in. 
once closes the ball valve, and forces the lead 
to rise in the delivery pipe. In this way the 
cylinder is emptied, and as soon as the lower 
end of the delivery pipe is free from lead, the 
steam rushes up it, thus lowering the pressure 
in the cylinder so far that the lead can again 
open the ball valve and rise in the cylinder. 
The steam pressure then again rises, closes the 
ball valve, and expels the lead as before up 
the delivery pipe. ‘These alternations follow 
one another very rapidly, and an almost con- 
tinuous stream of lead is ejected from the 
pump, 80 long as enough remains in the pot 
to open the valve and rise in the cylinder.” 
ae 


LETTERS FROM PRACTICAL MEN, 


Another Keyetitting Tool, 
Editor American Machinist: 

In the American Macuinist of January 16, 
W. H. Chappell gave some ideas in regard to 
fitting keys, and also describes an instrument 
The 
instrument mentioned, calls to mind a handy 


to facilitate getting the correct taper. 


little rig that an apprentice, M. P. Armstrong, 
made in a shop where I worked some time 
since. It was only a make-shift to be sure, 
but answered its purpose admirably and never 
failed. 

It consisted simply of two pieces of tin, 
about 8” long, by 4’ wide, riveted together at 
each end, but not so closely as to prevent a 
third piece from being placed between the 
other two and with notches 
near its ends to allow the rivets of the side 
pieces to pass through, and the third piece to 
be easily moved so as to diminish the width of 


made suitable 


the rig by its insertion into the key-way. 

In operation, if it is sufficiently opened to 
more than fill the key-way, no regard to even 
an approximate taper being required, the rig 
is inserted into the key-way as far as it is de- 
sired to have the key enter, when it may be 
withdrawn, and used as a pattern template for 
the correct taper. 

With key-ways which are swelled at the 
mouth, caused by planing with a long, springy 
tool, or hard iron, or both, I should think 
Mr. Chappell’s plan might require a variable 
factor to be used as a minus quantity when 
laying out the key. 

Will some one who has been there, tell us, 
through your department of ‘‘ Letters from 
Practical Men,” 
the crowding off which occurs when cutting 


how to successfully prevent 


slots in brass with a milling saw ? 


Our trouble is in cutting a slot about ,,"' in 


AMERICAN 


width, 3’ deep, and leaving a piece of ;,” 
thick, the Even 


though we have pieces closely fitting as many 


standing between cuts. 
| 
| 
as five cuts next where the cutter is at work, | 


still the crowding continues. It seems to | 
arise from a sort of burnishing action of the 
chips or cutter. 
and shows plenty of side clearance, and I am 
uncertain what is the cause of the trouble. 
CHARLES 8. BrEacu. 


Bennington, Vt. 


Hammer Dies Again, 
Editor American Machinist : 

The method of moulding hammer-dies by 
George O. Vair, in the AMertIcaAN MACHINIST, 
January 16th, is a decided improvement on 
the plan shown by the writer, in issue of Au- 
gust 29th, ’85. 

It is understood that hammer die patterns 
made in several pieces, as in the articles re- 
ferred to, are to be made that way only when 
their face is so shaped (to perform the work 
for which they are designed) as to prevent 


their being moulded as in the cut herein | 


illustrated. 

We have lately made a number of dies with 
from one to three plain half circles of different 
size in the face of them, the pattern being 
made in two pieces. : 

A is acope piece, 2 the drag, with a riser 
at (; we use a skim gate to pour these, and 
when they have been properly moulded we 
have had no trouble in making dies with a 
clean face that fit without finishing. 

We have also made a number of plain ham- 
mer dies, the pattern being in one solid piece, 
moulded on end in the drag; these we gated 
at ), and had a riser at 2 to feed them up. 

Ropert E. Masters. 


Rattling in Blast-furnace Heater, 
Editor American Machinist : 

Some time since the rolling-mill machin- 
ist’s attention was called to a heater, through 
which the feed-water passed from the tank to 
the boiler feed-pumps. It was known to be 
leaking some, and kept up a continued rat- 
tling noise. The pipes had been renewed but 
a short time before by the machinist, who had 
just quit; the workmanship was unquestion- 
able. 

The heater was about 30” diameter by 7 feet 
high, and stood upright, a 2” pipe passing in 
at the top, up and down several times, and 
out at the bottom, thence about 10 feet to the 


pump. ‘The pipe was exposed to the steam 
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Milling Machine Dog for Taper Work’ 


and for Lathe Work. 
Editor American Machinist : 


In your issue of April18, 1885 on the subject 
of milling taper work, I notice a complica- 


|tion of dogs which are considered by the 
The cutter is quite sharp | 


writer to the truly universal. I do not desire 


|in this to present the numerous objections 
| which I would have against the use of such a 
dog, and will agree with the writer in his 


objection against the necessity for using such 
dogs. I desire, however, to illustrate to your 
readers a common dog, which we have in 
every-day use, which answers all the purposes 
of atruly universal dog as nearly as such athing 
can be attained without complication in either 
the dog or milling-machine attachments. 

Fig. 1 represents a dog with its tail turned 
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round in a true central line, with the set- 
screw and lineal center of the dog. 

Fig. 2 represents a side view in which it 
will be observed that the tail is turned flush 
with one side. This is done in order to have 
sufficient stock left for clamping when the 
dog is fastened to the work, throwing the 
a line with the 
center of the work, as seen in dotted lines. 

_This round tail is held in an adjustable 


clamp, attached to the face plate, not sufli- 


center of this round tail in 


ciently tight to bind, but close enough to pre- 
vent all shake This 
tail, figuratively speaking, now rests in a 


backward or forward. 


perfect fitting slot, Fig. 3, which admits it to 
slide forward and backward; also to revolve 





Miuuinc Macuine Doa. 


from one blowing engine and two tank pumps, 
which exhausted into the heater. 

The cap of the heater was removed, and the 
pipes were found to be loose at nearly all 
points and laying about in all possible direc- 
tions. They were replaced by new ones, 
carefully fitted up, the pumps started again 
It had been 
believed to be caused principally by the ex- 
haust bumping the pipes together before, as it 
was impossible to support them rigidly, but 
that could not 


and the noise was unchanged. 


well be so now. <A small air 
chamber was placed between the pump and 
heater, overcoming the reaction to the water 


caused by the pump’s valves closing against 


the tank elevation. Since then the heater 
has been quiet, and the pump works better. 
7, 8. W. 


without play and without any strain on the 
work whatever. 

A dog of this style, if correctly made and 
properly adjusted on the work, answers all 
the purposes for milling or indexing taper 
work as is usually required. Our experience 
is that a dog of this style is easily made and 
answers not only for milling, but for lathe 
work also, especially for chasing screws and 
taps. It prevents all play backward or for- 
ward, enabling the operator to reverse his 
lathe either way without the danger of the 
tool riding on the thread as is often the case 
there is no 


with a carrier pin and doy, when 


provision for taking up the back-lash. ‘There 
is no patent on this dog. 
Frep. Hourz, 


Supt. Cincinnati Screw and Tap Co, 





Inside Micrometer, 
Editor American Machinist: 

The sketch on opposite page shows the con 
struction of what I have found to be a very con 
venient tool. Ihave concluded to contribute it 
for the benefit of the craft. Inthe sectional view 
of the frame of the tool, isataper-tapped hole ) 
into whicha handle, not shown, may be immoy 
ably secured for convenience in manipulating 
the tool; 4 is the measuring screw, workin; 
through one end of frame, which is tappe: 
and split in the usual way for taking up an: 
wear of nut or screw; ¢ is the index sleev: 
which is provided with a raised milled ban: 
to aid in turning with thumb and finger. This 
sleeve fits closely in the gap in frame, but 
freely enough to revolve easily ; d is a tape 
bush fitted to index sleeve ¢, and split throug! 
one side for the insertion of the feather e. Th: 
taper bush, with feather inserted, is drive 
into index sleeve and held by friction. Meas 
uring screw / is splined to fit feather ¢, an: 
the operation of the tool is obvious. 

Both ends of index sleeve are graduated 
and zero marks coincide simultaneously wit! 
marks on the flanges of the frame. Thes: 
flanges extend beyond index for the purpose o 
preserving the adjustment of the same when th: 
tool is laid down. A hollow hardened bush, / 
is screwed into the lower end of frame @, an: 
performs the double purpose of centering th: 
index and forming a shoulder, against whic} 
are screwed the different lengths of positii. 
measuring pieces, as 7. These pieces hav 
permanent levers (or wrenches) attached, as 
for insuring a close contact against th 
shoulder. An adjustable hardened tip, 7, is 
designed to compensate for wear in use. A 
lengthening piece, /, is employed to save ex 
tending the series of measuring pieces un 
necessarily for large diameters. Each piec: 
is stamped with the number corresponding 
to the smallest diameter measured with suc} 
piece in place, or when the measuring screw 
is down at starting point and index on zero 
mark. 

The measuring screw / is provided with a 
series of rectilinear grooves 2, which ar 
formed by the taking out of a certain number 
of threads longitudinally with the screw. Sas 
the threads on the screw are 32 to the inch, 
then by leaving the first thread and cutting 
out the three following ones, leaving the fi/?/ 
intact, and taking out the next three, and sw 
on, each of these spaces, from point to point 
of thread over the groove 7, becomes the exact 
measurement of an eighth of an inch. ; 

The end, /, of the frameis provided with a 
spiral incline corresponding to the pitch of 
the thread on measuring screw /, so that, be- 
ginning with the line of the split for binding 
screw, the point of a thread will follow the 
incline until a complete revolution is made 
and the next thread appears. The size is read 
by the graduations on the screw, counting 
from the spiral, and the divisions on the 
index, counting from zero. These readings 
are added to number stamped on the measur- 
ing piece in place at the time. 

Watertown, N. Y. O. S. WALKER. 


—-?_>- 
Water Motors. 


ABSTRACT OF A PAPER READ BEFORE THE BRITISH 
INSTITUTION OF CIVIL ENGINEERS. FROM VAN 
NOSTRAND’S ENGINEERING MAGAZINE, 


By W. C. Unwin, B. Sco. 


Water motors are not now, or in this coun- 
try, so important as heat motors, and there is 
even possibly, among many engineers, an im- 
pression that water motors are at best rather 
feeble machines, suitable only for small in- 
dustries. And the importance of water-power 
even in this country, might be greatly in- 
creased. In some period there must begin to 
be felt the pressure due to the limitation of 
the coal supply. No great increase of the 
price of coal is needed to make water-power 
much more valuable than it is at present. 
On the other hand, if the electrigal engineer 
will make the transmission of energy easier, 
the importance of water-power would increase, 
for one of its greatest defects is that it exists 
in the localities where nature has placed it, 
and not in the places where it can be most 
conveniently used, 
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Numerous isolated cases of the transmission 
if energy electrically, to do mechanical work 
at a distance, are in successful operation, but 
most of these cases have been more or less ex- 
perimental, and the cost has not been greatly 
regarded. But one case, in which the elec- 
trical transmission of water-power has been 
successfully carried out on a strictly commer- 
ial basis, has come under my notice. 

I.—Bucket or Cell Wheels. First, bucket 
ir cell wheels, in which the water fills the 
suckets near the top of the fall and descends 
n contact with the wheel without accelera- 
tion. 

About this class of motors I have time to 
ay very little. They are simple in principle, 
ind have a fairly high efficiency. But they 
re somewhat cumbrous and antiquated ma- 

On falls above 70 feet they cannot be 
On falls of 20 to 60 feet a turbine is 
‘heaper, and yields an equal efficiency. Ona 
ow fall, if a turbine costs as much, it has, if 
well constructed, a higher efficiency. Still in 
me respect a good overshot or high-breast 


chines. 


used. 


wheel is superior to most more modern water 
motors. Its efficiency is nearly the same 
with a reduced supply of water as with the 
full supply. In this respect many turbines, 
otherwise excellent, compare very unfavorably 
with the water wheel. 

II. Pressure Engines.—The second way of 
utilizing water-power is to bring the water to 
the level of discharge in a closed pipe at 
small velocity, but with a pressure but little 
less than that due to the height of fall. The 
water under pressure acts on the piston of a 
pressure-engine, as steam acts in a steam- 
engine. 

Although a water-pressure engine is, in cer- 
tain cases, a perfectly successful and eco- 
nomical machine, it is not, in most cases, the 
best plan to utilize water-power in this way. 

The great difference between steam under 
pressure and water under pressure is—that 
one is a comparatively light fluid indefinitely 
expansible, the other a comparatively heavy 
fluid, the volume of which is not measurably 
changed by any ordinary variation of pressure. 

The frictional losses of energy in a fluid are 
proportional to its weight. If, for instance, 
water is 500 times heavier than steam, then at 
the of flow the frictional 
losses are 500 times greater in the water than 


same velocities 


in the steam. To prevent enormous waste of 
energy in friction, a water-pressure engine 
must be run much more slowly than a steam- 
engine, and all the pipes and passages for a 
given volume of flow must be much larger. 
A steam-engine has a piston speed of 400 or 
500 feet per minute; a water-pressure engine 
feet per 
Steam flows in steam-pipes with a 


rarely has a speed exceeding 80 
minute. 
velocity of 100 feet per second, but in the 
passages of a pressure-engine the velocity of 
the water does not exceed 4 to 6 feet per 
second. It is when an exceptionally high 
pressure can be obtained, or requires to be 
used, that the water-pressure engine is most 
applicable. 

The second difficulty in the use of water in 
& pressure engine arises out of its incompressi- 
bility. 
behind the piston tends to produce an ac- 
celeration of velocity and shock at the end of 


In such engines the inertia of the fluid 


the stroke, which, in general, can only be 
prevented by means which reduce the effi- 
ciency of the engine. 

III. Turbines. 


the under-shot wheel is an old type and the 


There are motors, of which 


turbine a modern type, in which the head is 
allowed to take the third form before acting 
on the motor. On undershot wheels and tur- 
bines the water acts in virtue of its velocity. 
Let the water acquire a velocity due to the 
head in a given direction. Then the water, 
by its inertia, opposes change of velocity and 
direction. In the class of wheels now dis- 
cussed, the water gives up its energy through 
this action of its inertia. 

Of the the 
water on the machine, a part is taken up and 
It is 


the designer to make the latter 


whole energy expended by 
utilized, another part is wasted or lost. 
the object of 
part as small as possible, and it is.therefore 
necessary to consider in what ways this loss 
or waste of energy may arise. 

Ist. There is a waste of energy if the water 


is allowed to break up into eddies or irregular 


motions. When water breaks up in this way 
we say there is loss by shock. 

2d. The water leaving the machine may 
carry off with it part of its energy, there is 
then a waste of unutilized energy. In many 
motors this loss is a large one. In the class 


of motors now considered, this energy rejected 


can be made as small an amount as we please. | 


3d. In flowing over the solid surfaces of 


the machine there is what is termed fluid or 
skin friction. 


same kind as that due to shock, because skin 


This is really a loss of the 


friction arises from the production of small 
eddies against the roughnesses of the solid 
surfaces, or from instability in the fluid itself. 

Losses due to shock or breaking up.—lf water 
is poured from a height into a basin, it ac- 
quires, in falling, energy of motion. Reach- 
ing the vessel, it is dashed about in different 
directions and broken up into eddying masses. 
the 


irregular motion, and the energy is wasted. 


In a short time friction destroys this 

Let the water be moving along a pipe which 
changes section abruptly. Then the velocity 
in the first part is changed in the second. At 
the abrupt change of section, eddies are con- 
tinually formed, which carry off part of the 
energy of the fluid in For 
example, if the section of the pipe is doubled, 


a useless form. 























= 
Walker's Inside Micrometer 

the loss of energy is one-fourth; if the sur- 

face is curved throughout, there is no loss 


the 
round with its velocity unchanged, except so 


due to breaking-up, and water flows 
far as there may be a very sminall loss, due to 
the friction of the surface. 

Hence the second condition for avoiding 
loss in dealing with streams of water is, that 
the surfaces over which it flows should be 
gradually and regularly curved. 

Generally in hydraulic motors we have to 
deal with fixed jets of water impinging on 
The 


avoiding loss due to abrupt change of direc- 


moving curved vanes. condition of 
tion imposes a third very important condi- 
tion as to the direction of the vane where the 
jet first impinges. 

These three conditions can always be satis- 
fied. and hence there need be no loss in an 
hvdraulic motor, due to the shock or break- 
ing up of the fluid. 

The two 
hvdraulic motor, the energy carried away, 


other sources of loss in an 


and the skin friction against the surfaces of 
We 


can, indeed, reduce the energy carried away 


the motor are not so easily disposed of. 
almost as much as we please. If there were 
no skin friction, turbines might have any 


efficiency short of 100 per cent, The energy 








carried away in good turbines is often not 

more than six per cent. But it might be re- 

duced to three per cent. or one per cent. 
About 


duced, a form of impact wheel, which, with 


twenty years ago there was intro- 


American talent for nicknames, was called the 
Hurdy-Gurdy. It wheel of 
considerable diameter, with a series of cast- 
the 
A jet of water of very small diameter 


consisted of a 


iron floats, four to six inches wide on 
face. 
three-eighths of an inch sometimes) was 


allowed to strike the vanes normally. Theory 
shows that in this case the wheel should run 
at half the speed of the jet, and that the effi- 
ciency, even apart from friction, could not ex- 
ceed 50 per cent. Practical experience also 
showed that the wheel should have half the 
velocity of the jet, and the efficiency was 
found, by experiment, to be 40 per cent. In 
spite of the low efficiency, such wheels seem 
to have been useful, partly, because they 
were cheap and free from liability to accident, 
but mainly, probably, because by choice of 
diameter of wheel, any convenient speed of 
rotation can be obtained. It is easy to see 
that the efficiency could be improved by sub- 
stituting cups for flat floats, and this is what 
The 


now is a wheel termed the Pelton wheel, the 


has actually been done. favorite wheel 
floats of which are simply cups 
which deviate the water, back- 
wards. 

The 
Scotch 


very simple form of 


Wheel or 


There is a 


Jet Reaction 
Turbine. 
reaction 
wheel, which forms a conve- 
nient step towards a true tur- 
bine. In this the water enters 
the center of the wheel, spreads 
radially, and issues in jets tan- 
the 
The 
under the head due to 


gentially to direction of 

issues 
the fall 
and due tothe centrifugal force 
of the 


wheel. 


revolution. water 


mass of water in the 

Taking friction into account, 
the best speed of the wheel is 
the 


cent. of 


the velocity due to head, 


and then about 17 per 
the energy is carried away, and 
another 10 or 15 per cent. is 
lost in friction. 

The Seotch would, 


from its simplicity, be still used 


turbine 


in certain cases, but that it is 
the most unstable in speed of 
all turbines, and it admits of 
no efficient mode of regulation 
for a variationof water-supply. 

All these turbines are press- 
that is, turbines 
the 


ure turbines 
the 


wheel under pressure. 


in which water enters 


To maintain this pressure 


properly two conditions are 


necessary—the wheel passages 
must be completely filled with 
the stream of entering water, 
and consequently the wheel must receive the 
water continuously over the whole circumfer- 
ence simultaneously. These are therefore 
turbines with complete admission. 

M. Girard constructed turbines in which 
the water issued from the guide-blades with 
the full velocity due to the fall, and therefore 
with no pressure. The wheel must be placed 
tail Nearly the 


whole energy of motion of the water, less the 


entirely out of the water. 
loss in friction, is given up to the wheel. 
this 


free deviation or impulse turbines. 


Turbines of kind are called turbines of 


Impulse turbines may be inward, outward, 
or parallel flow turbines, but they are very 
commonly outward flow. For normal condi 
tions of working they are slightly less satis- 
factory than pressure turbines, but they have 
two very great practical advantages. 

In a pressure turbine there must be a defin- 
ite rate of flow through the wheel to main- 
tain the exact distribution of pressure in the 
for calculated. If the 


guide-blade passages are partially closed, the 


wheel which it is 
distribution of the hydraulic pressure is com- 
pletely altered, and the efficiency reduced. 
In the turbines of free deviation, on the other 
hand, there is no possible change of pressure 


in the wheel, for it is all open to; the air. 


7 





Each particle of water following the curve of 
the wheel-vane acts by itself alone without 
any interference from its neighbors. Hence, 
if the guide passages are partially closed, the 
stream on the wheel is rendered thinner, but 
its efficiency is in no way impaired. Hence 
the regulation of the Girard turbine is in 
general far more perfect than in a pressure 
turbine. 

The worst mode of regulation of all, though 
it is still frequently used, is to put a throttle 
A throttle valve 

prejudicial re- 
sistance, or by destroying part of the effective 
head. 


valve in the supply pipe. 


acts entirely by creating a 


Next worst to this, perhaps, is the form of 
sluice adopted in the Fourneyron turbine, a 
circular cylinder which slides in the clearance 
space. It is obvious that, when the stream 
entering the wheel is narrower than the width 
of the wheel, there must be a general break- 
ing up of the stream, and a complete altera- 
tion of the conditions of pressure and velocity 
for which the wheel curves are designed. 

The curves for the Hercules and Humphrey 
turbine show results, I believe, as good as 
any reliable results obtained in America, the 
latter being, perhaps, the most reliable. 

The sluice arrangements in American tur- 
bines do not seem, from the theoretical point 
of view, but although 
American makers do not explain the princi- 


particularly good; 
ples on which they proceed, I suspect that in 
these turbines some approach is made toward 
the condition of free deviation, in which case 
the defects of the sluice produce a less un- 
favorable effect. 

For pressure turbines, only one approxi- 
mately perfect mode of regulation has ever 
been adopted, and that is the movable guide- 
With 
this arrangement the water enters the wheel 


blades of Professor James ‘Thomson. 


over its whole circumference and depth, with 
its velocity and direction little changed, in all 
positions of the guide-blades. |The only ob- 
jection to this mode of regulation is that it in- 
volves a certain amount of mechanical com- 
plication. 

For Girard turbines with partial admission, 
the mode of regulation is simple, and per- 
fectly complies with theoretical conditions; 
the width of the stream entering the wheel is 
altered without in any way affecting the per- 
fect action of the water in the wheel. 

A 

The forty-sixth meeting of the American 
Institute of Mining Engineers will be held at 
Pittsburgh, Pa., February 16, 1886. 


Bi 


At the recent annual meeting of the Engi- 
Club_ of 


was 


neers’ Philadelphia, Washington 
president, and Howard 
Murphy was re-elected secretary and treasurer. 


It is proposed that the club shall make water 


Jones elected 


supply, sewerage and municipal engineering 
a leading topic in the future. 
Ale 
In the trial of a recent patent case in Eng- 
land, in which the validity of the Otto gas- 
attacked, the presiding 
judge said that he construed the meaning of 


engine patent was 
the specification to be, not that there was an 


absolutely incombustible body of gas, or 
cushion, between the piston-head and the ex- 
plosive part of the charge, but that the com- 
bustible particles were more or less dispersed 
the 


of ignition; 


throughout the whole charge, mixture 
being stronger near the place 
also, not that the actual pressure 
der the 


gradually, but that the decrease of pressure, 


in the cylin- 
was increased as charge burned 
as the gas expanded, was lessened by the con- 
tinual combustion, and development of heat. 
Among the experiments referred to were those 
of Professor Dewar. He had tapped the cylin- 
der at three points, and had found that the gas 
existed at those points of the relative richness 
of 10,. 7, 5 per cent., just what would 
have been expected from the specification. 


and 


In conclusion the judge said that he came to 
the conclusion on the whole case that in Dr. 
Otto’s engines there was, at the time of igni- 
tion, a mixture heterogeneous and not homo- 


geneous; that it had exactly the effect which 
Dr. Otto said it had in the first claim, that 
there was no anticipation, and that the patent 
was valid and good, 
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Begin With the New Year. 


In the letters from machinery establish- 
ments, published in our last two issues, re- 
garding the state of trade, and continued this 
week in our ‘‘ Manufactures’? columns, may 
be found several useful hints. 


One steam-engine establishment reports, 
as a gratifying feature of the past 
year’s business, that their total ‘‘ bad 
debt” account amounted to less than 
two-tenths of one per cent. of their sales. 
Devising plans for keeping this account 


within bounds, may well engage the thoughts 
of this 
season. 
sales to too small a territory, and so have 


other machinery concerns just at 


Some may have been confining their 


increase the volume of business. Others may 
have erred in the opposite direction, and 
spread out over too wide an area, with like 
result. 

Another shop began last year about this 
time to make preparations, in the way of new 
tools and improved methods, for the increased 
business which they ‘‘ felt sure was coming.” 
Note the advantage of thus preparing in ad- 
vance. When business does revive, whether 
| their expectations as to time are correct or 
not, the concern is not forced to spend time 


|in making belated improvements, which could | 


have been better done during a season of less 
| activity, and with less hindrance to profitable 
| business. 
looking the shop over, with this end in view, 


| than the present. 


Doubtless, too, many establishments could | fine himself to the known defects or, in fact, 


| profitably use the new-year season in revising 
| their inventory methods. Valuations of tools, 


No better season can be found for | 


MACHINIST 


Invention and Re-invention, 


The American people are an inventive peo- 


ple. Every week brings a report of four or 
during that 


time, and of the rejected and unpatented 


five hundred patents granted 


‘*inventions,’’ we may only form an estimate. 

There are thousands of so-called ‘‘ inven- 
tions” which have been invented and re-in- 
vented, time after time, by different people. 
Each person is sincere in his belief that he 
has hit upon something of value to the world, 
and he spends his time and money freely to 
secure the device by letters patent, and often 
finds that he has been following in the foot- 
steps of a man who invented precisely the 
same thing, five, ten, or even twenty years 


| before. 
been forced to take needless risks, in order to | 


When a man becomes interested in a par- 
ticular operation, or branch of mechanics, or 
in perfecting a certain tool, process or idea, 
he always discovers things which are new to 
him, and which he too often regards as new to 
everybody else. 

As a case in point, a man “ invents” an im- 
Be- 
fore spending much time upon the device, he 


proved cut-off valve for a steam-engine. 


wisely reads up what others have done in that 
line, or consults some person of authority, 
who says : 

‘*Mr. - , worked out that theory in 187—. 
He found it of no practical value because of 


this and that defect, for which he could find 
| no remedy.” 


In this case the ‘‘ inventor” is ‘* let down ”’ 


easily; his time and money are saved, and he 


| patterns and fixtures, which lapse of time and | 


changes in the currents of trade have ren- 


dered incorrect, because inflated, and in- 


jurious, because misleading, may be revised, 
just at this season, to specially good advan- 
tage. Such valuations, where greatly defect- 
i can hardly fail to be reflected in errors of 


ive, 
policy and methods. Careful attention each 
| year to this subject is, of course, better than 


letting it drift until the need of radical treat- 


ment becomes apparent. 


The present, too, is a good season to revise 


be likely to be similarly occupied. 
the letters which we publish this week says, 


in substance, of the nachine-tool trade: ‘‘ The 
buyer has the advantage now; the seller may 
| have shortly.” 

| Where a machine tool has been closely 
held by the aid of patents, or other cir- 
tontrol 


season 


cumstances giving it substantial 
of the the 


wisely be selected as a fitting time for such 


market, new-year may 


manufacture may abundantly compensate for, 


and such as will be likely to lead to its greatly 


extended use. But in the general line of ma- 


One of | 


can either drop the project altogether, or con- 


receive the benefit of the study which had 
been given the subject by others, and thus 
secure an advantage which would otherwise 
be impossible by beginning where they left 
off. 

Why then should not the inventor look up 
previous labors in relation to his particular 
study? Heshould do so, and it must be done 
eventually, therefore let it be done jirst, and 


| not consume energy in beating a new ground 


prices, because it is a season when others will | 


which has been thoroughly covered, and all 
its resources fully developed. 
—_—__ ae —_—. 
Mechanics’ Institutes and Evening 
Schools, 


Another step in the right direction has 
lately been taken in Rochester, N. Y., by the 


| establishment of an institution for the educa- 


reduction in price, as improved methods of | 


| chinery, which has been sold during the past | 


| year on too small a margin of profit, other 


establishments will do well to adopt the 


policy, outlined in another letter, of marking 
| prices, wherever they will bear it, a little 
| higher, rather than alittle lower, as has hitherto 
been the tendency. The more generally the 
experiment is tried, the more likely it is to be 
successful. 

In many establishments, too, this is the 
catalogue and circular season, and no better 
time than early in the year could be chosen 
for the work of eliminating the extravagant 
| claims and depreciatory remarks, as to com- 
products, which some 


peting disfigure 


such publications. Not seldom do the writers 

of such circulars omit the information as to 
details of construction and operation, which 
are worth more than all the remainder of the 
document, to the mechanic, who, from the 
/nature of his position, is perhaps obliged to 
become virtually responsible for the selection 
and use of the machine referred to. 

To shopmen, as well as to shops, the year, 
though in harness and working, is still the new 
year, for all the purposes of improvement. In 
making desirable changes, whether of thought 
or action, it is often helpful to have a stimulus 

without. 


from Such is the present time of 


retrospect and outlook, Why not begin with 


the new year ? 


tion of working people. It is called ‘‘ The 
Mechanics’ Institute ;” 
dent; E. 


Mass., instructor in drawing. 


Henry Lomb, presi- 
C. Colby, formerly of Lawrence, 


A fund has been collected by subscription, 
which will be applied to the maintenance of 
classes in drawing, mathematics, and other 
branches necessary to the mechanic. 

The establishment of like opportunities for 
instruction, is to be commended and en- 
couraged elsewhere, whenever practicable. 

If a young man sets out with a determina- 
tion to get a better education, there is no 
reason why he should not succeed, if he only 
perseveres, or in homely words, ‘‘ if he sticks 
to it.” 

Mechanical drawing is one of the most 
useful accomplishments which a mechanic 
can acquire, and there are several ways for a 
man to become a draftsman. He may study 
in an institute of technology; he may study, 
in the drafting-room of a machine shop, or 
he may study drawing in his home, after his 
day’s work is done. 

There are several methods of getting at the 
chance to study, but studying is the only 
means by which a man can improve his educa- 
tion. A knowledge of mathematics, or any 
other branch of the sciences, can be acquired 
in the same manner, if the same application 
be made. 

We 


man received a good ‘* common school” edu- 


recall an instance in which a young 
cation, and ‘‘ finished” by a three months’ 
In the 


shop and out of it, the necessity for a knowl- | 


term in a country ‘ high-school.” 


edge of mechanical drawing, became more | 


and more apparent. An hour each evening 


was devoted to drawing,” and 


patience 


** studying 
and | 


‘ 


satisfactory progress made; 
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| careful study conquering all the ‘‘ tough 


’ 


questions” which came along. 
About this time a chance came to attend an 
|evening drawing school, in Lawrence, Mass., 
| which was instructed by the same Mr. Colby, 
| who is now at Rochester and connected with 
the school first referred to. The advantage 
gained by even limited attendance at an even- 
ing school was very encouraging. 

Since that time, by constant study and 
every-day practice, the mechanic we have in 


mind has been able to do whatever drawing 
fell in his way, and can thank the ‘‘ home- 
college” and the ‘‘ evening school” for his 
education in that, as well as in some other 
| branches. 

If a young man wants to learn drawing, or 
anything else, let him set right at work 
studying the subject—and get the benefit of 
an evening school if possible. 

Begin at the beginning, for a thorough 
practical knowledge of any subject. If a 
beginning is made “‘ half way,” the study is, 
at best, perplexing,—only half understood, 
and no solid practical knowledge is received 
for the time and labor spent. 

——— + 


Offensive and Defensive Preparations. 





There is every evidence that the United 
States Government will, within the next ten 
years, expend a large amount of money in the 
construction of ironclads and coast defences. 
It is a problem of the first importance what 
the construction shall be in either case. Out- 
side of this, a great number of heavy guns 
will doubtless be made. So little has been 
done here in these directions during the past 
twenty-five years that we are undoubtedly be- 
hind in knowing what to build. If, however, 
the Government expresses a willingness to ex- 
amine plans, inventors will not be backward 
in presenting them. Then, again, there will be 
ample opportunity for the display of invent- 
ive talent in the design and construction of 
torpedo boats. All signs seem to point to the 
use of steel for offensive and defensive con- 
struction, even to forts, where earthworks are 
not practicable. Unquestionably, a good 
many skilled mechanics will find employment, 
directly and indirectly, in the processes of 
It is unfortunate 
that such expenditures are necessary ; but 
moralizing over the matter will not alter the 
fact, and the country will be fortunate, if, in 
complications likely to arise at any time, it is 


preparing for possible war. 


not demonstrated that the delay in prepara- 


tion has been too long. It is some con- 
solation to know such an expenditure will 
have some good effect in helping along busi- 
ness, and in stimulating invention. Another 
pleasant thought is that a people thoroughly 
prepared for war are not likely to have it forced 
upon them. 


Boiler Tests, 

In connection with the efforts of the 
American Society of Mechanical Engineers 
to establish a standard for boiler tests, it 
is important to note the probable advan- 
tages to boiler users likely to result from 
frequent tests of their boilers made by their 
While it is important that 
some standard should be universal amongst 
mechanical experts, so that the stated results 
shall always be understood and accepted, it 


own engineers. 


would, in an economical point of view, be 
more important if some universal plan of 
testing boilers, and stating results, were in 
common use by every engineer who has them 
Such in the se- 
lection of boilers, and be of much service in 


in charge. tests would aid 
keeping them up to their average duty while 
in use. The best kind of coal to use under 
different conditions would not, as it too often 
is, be a matter of guesswork, and the effect 
of scale and dirt, in hindering steam-making, 


would be much better understood than it is 





now by those who are in positions to apply 
the 
come, in the main, through the observations 


remedy. Improvements in anything 
of the user; but with no recognized plan of 
test or generally understood terms of éxpress- 
ing results, the ordinary user of a steam boiler 
has but few means of making observations of 


any value. Boiler users would, if their boil- 
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rs were subjected to frequent evaporative 
tests by their engineers, find out what their 
onomy was under ordinary management, 
to them 


than to know the possibilities of expert man- 


vhich would be of much more value 


wement, and this knowledge would soon 
hecome generally known, to the advantage of 
steam users. 
A test of the kind hinted at must be more 
mple than the ordinary expert test, and the 
results must appear without too much compli- 
cation of calculations ; hence the results would 
it probably be as scientifically accurate as an 
«pert test, but would show probable, every- 
will be 


od thing if the mechanical engineers finally 


iy results more accurately. It 


gree upon a plan for boiler tests; it will bea 


better thing if boiler users devise a simple, 


into it. You can do large work either by applying 
more power to the treadles, or by back-gearing the 
lathe and then running the treadles at an increased 
speed. 3. it clear to me how Barnes’ 
patent foot-power is understand 
it? A.—Write who will fur- 
nish you with the information you desire. 


Can you make 
made. I cannot 


to the manufacturers, 


(45) J.B. C., Gouverneur, N. Y., 
With what velocity per second will water 


asks : 
flow into 
vacuum to equal 26 inches 
of mercury, and what will be the difference whether 
the water is taken from a well 25 feet deep, or from 
a supply on a level with the condenser? A.—Nys- 
trom gives as a formula: 


a condenser, supposing 


Velocity = 8 


the root of twice the 
vacuum gauge less or plus the height 
of suction or head, as the 


or eight times square 
pressure per 
case 


may be. Reducing 


26. of mercury to pounds of vacuum, which is 


14.75 


26> 12.78 


ractical plan in which the probability of | na ay sh 


error shall be small, and then make common 


se of it. 


PIONS AnD) 
(ues NSWERS. 


Under this head we propose to answer questions sent 





8, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
nor loca- 


Lf so requested, neither name, correct initials, 


tion will be published. 


(36) F. N., Battle Creek, Mich., 
What is the standard number of threads to the inch 
for brass tubing, or flues, or 
outside diameter is used for all sizes of pipe? A. 

See the AMERICAN MACHINIST of Jan. 2, 1886. 


any pipe, when the 


(37) J. J., St. Catharine, Canada, will find 


the information he asks for in the articles by Frank 


asks : | 


we may state the question as 
2 X 12.78 — 3 .56 

root of .56 = .74+,and8 X. 
the velocity per with which 
water will flow into the condenser when the draft is 
25 feet. 
formula will be as above, 
draft is omitted, and we get 


The square 74 = 5.92, 


second a stream of 
With water on a level with condenser, the 
except that the 25 feet 


2 X 12.78 = %.56, 


the square root of which is 5.05, and multiplied by 
8 = 40.4 feet per 
water supply level with 
considerable 


of admission with 
In practice 
variation will be caused by the size of 
taken 


second, velocity 


condenser. 
the injection-pipe, which has not been into 


account in the above statements. 


USINESS 


ECIALS 


this head. 
Copy should be 


Transient cents a line for each 


insertion under About seren words make a 


line. sent to reach us not later than 


Wednesday for the ensuing week's issue. 


Power measured.-F.Van Winkle,22 Cortlandt, N.Y. 


H. Richards on “Screw Cutting in the Engine 
Lathe.” These articles appeared in the AMERICAN 
MACHINIST of Aug. 13 and 20, and Oct. 15, 1881, and | 
April 4 and June 13, 1885. 

(38) F. E.8., New York, writes: I have 


an 8’'x12"’ engine, and two fly-wheels, one of which 
I wish to use. The engine runs 160 revolutions per 
One fly-wheel is 60” 
673 pounds; the other is 44” 
385 pounds. 
A.—The larger one. 


(39) A. F.D., Philadelphia, Pa., writes: 
We have a plain slide-valve engine, 1319''x60", run- 
ning 45 revolutions, and doing 95 horse-power work ; 
Under the 
named, at what speed will it be safe to run an 18’ 
fly-wheel? A.—If a well-made wheel, of good ma- 
terial, it should be entirely safe at 
per minute. 


(40) W. H. 
What is the 
crank? A. 
veying motion with its whole 
a crank 
which may transmit motion by 
the 


minute. diameter, and weighs 


diameter, and weighs 


Which would you recommend to use? 


conditions 


steam pressure, 90 pounds. 


150 revolutions 


Worcester, 


difference between an 


Mass., 


eccentric 


asks : 
and a 
cam, 


An eccentric is virtually a con- 


circumference, while 


may be defined as a mechanical device 


means of a single 


varying point in circumference of the circle 


which it describes. 


41) J. P. G., Vineland, N. J., writes: 
We have barrels of water placed around our build- 
ing to be What is the best 
material to put into the water to keep it from freez- 
ing, and what effect will it have on fire? A. 
mon salt is the best material, 


used in case of fire. 


(’om- 


to our knowledge, for 


that purpose, and will materially assist in extin- 


ruishing the fire. By using coarse agricultural’ 


salt the expense will be very much reduced. 


12) G. L., Manitowoc, asks: Can 


| take condensed water 


Wis., 
in a coil heater and force it 
into boiler without the use of pump or steam trap? 
stated. If 
boiler, and sub- 


{.—That depends upon conditions not 
the heater referred to is above the 
jected to boiler pressure, the 
such that the water 
ity. If the heater 
jected to boiler 


arrangement may be 


will flow to the boiler by grav- 


is below the boiler, or not sub- 


pressure, some means, such as a 
trap, pump or injector, must be used to return the 


water. 


(43) M. A. 


Can you give me a 


R., Hellertown, Pa., 
finding the 


writes : 


rule for different 


bevels of bevel gears? As, for instance, @ man has 


a pair of bevel gears in his grist-mill; one has 


If one 
pattern? 


forty-four cogs and the other thirty-five cogs. 
breaks, how shall I know how to make a 
A.—We think if you will study the article by 
B. Grant, in- the AMERICAN MACHINIST of Oct. 31, 
1885, also articles in issues of June 24 and Aug. 30, 


1884, you will find the information required. 


(46) 0G W: Fla., 


babbitt metal do for the 


Geo. 


writes : 
foot- 
pitman to be 


Jacksonville, 
Can I make slides of 
power scroll-saws, 
of steel? A. 


but brass would probably give 


instead of iron, the 
—Babbitt metal will answer very well, 
better satisfaction. 


2. I have a strong foot-lathe, velocipede crank, and 
order to 


You 
than you put 


I wish to know how to get more power, in 


turn pieces 4’ long and 8” in diameter? A. 


can get no more power from the lathe 


T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 


J. Clayton, Air Compressors, Rock Drills,43 Dey st,.NY 


Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 


Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Tack, Wire and Shoe Nail Machinery. 
Sweetser, Brockton, Mass. 


Steel Shank, Wire Nail, 
chinery. 


Wm. A. 


Shoe Nail and 
Keith & Trufant, 


Tack Ma- 
Campello, Mass. 


Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I. 

The Best Upright Hammers run by belt are 
by W. P. Duncan & Co., Bellefonte, Pa. 


made 


Light articles built to order by the 
ing Machine Co., Philadelphia, Pa. 


American Sew- 


R. Dudgeon, 24 Columbia st., 


New York, ieee d 
Hydraulic Jacks and Roller 


T ube Expanders. 


Pattern and Brand Letters. 
& Co., cor. 


Vanderbergh, Wells 


Fulton and Dutch sts., New York. 


Patent Attorney and Expert. 


Machine designs 
and details. Wm.H. Weightman, 


82 Astor House, NY 


Foot-power Machinery, 


for workshop use, sent on 
trial if desired. W. F. 


& Jno. Barnes, Rockford, ILL. 


Lyman’s Gear Chart. 
Price, 50c. E. 


How to Lay Out Gear 
Lyman, C. E., 


Teeth. 
New Haven, Conn. 


Second-hand Engine and Speed Lathes. 
list to P. O. Box 1700, Boston, Mass. 


Send for 


Machines to form and bend 
by power. Williams, White 


steel and iron; 
& Co., Moline, I11. 


Drills, 20-in. to 
Currier & Snyder, Worcester, Mass, 


Selden Packing, 
rubber core. 


run 
Improved Labor-saving Upright 
36-in., inclusive. 


for stuffing-box, 
Randolph Brandt, 


with or without 
38 Cortlandt st., NY 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


EK. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 


Files recut without drawing temper, about one- 
half usual prices; samples recut free 


prices on 
application. ‘The Acme Co., Collinsville, 


conn. 
‘ * . ¢ 
Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Jan. 2, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 
“Complete Practical Machinist,” 
ical Drawing Self-taught,” #4. 
men. Joshua Rose, Box 3306, 


$2.50; ** Mechan- 
Books for work- 
New York City. 

200 H. P. Corliss 
also one 30H. I 


For One 5O TL P. 
engine, built by Geo. H. 


Sale and one 


Corliss; 


Krie City Iron Works portable engine and boiler, 
nearly new, used but a few months. Henry I. 
Snell, 135 North Third street, Philadelphia, Pa. 


“Locomotive Engine Running and Management.” 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air-brake explained by aid of engravings. Price, $2. 
For sale by ** National Car Builder,” 187 Dearborn 

t., Chicago, IL. 


Every young man who aspires to be 
chanic, merchant, or manufacturer, owes it to him- 
self that he become thoroughly familiar with the 
writings of Chordal. John Wiley & Sons, 15 Astor 
Place, N. Y., have issued a new and enlarged 12 
mo. edition of ** Extracts from Chordal’s Letters.” 
Handsomely bound in cloth, with over 50 illustra 
tions. Price, $2. Discount of 25 per cent. on orders 
for five or more copies, 


either a me- 
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The Chicopee Falls,Mass.,Serew Co. is to start its 
works at once. 
A large addition is to be built to the Government 


gun factory, Watervliet, West Troy, N. Y. 


80x300 feet, 
Pa., by the Pittsbur 


A new foundry, 
gheny, 


Alle- 
zh Locomotive Company. 


is being built in 


The Knights of Labor contemplate erecting a 
foundry at Spring City. It will be conducted on the 


co-operative plan.—Jron. 


The Long Island Railroad Company has_ pur- 
chased 250 acres of land at Islip, L. IL, and will 


erect new buildings there. 

The Elliott Motor Company, capital stock $100,000, 
Ala., will build a factory at 
Record. 


incorporated at Mobile, 
that place.—Manufacturers’ 
have been 
pointed New York City agents for the 


P. Fay’s spring 


Frasse & Co., 62 Chatham street, ap- 
sale of Chas. 


calipers and dividers. 


MeGinty’s machine shops, at Athens, Ga., that 
employed sixty men, will be rebuilt at 


will put in new and improved machinery. 


once, and 


The firm of Geo. A. Ohl & Co., 
has been dissolved by limitation, and 
ark Machine Tool Works” 


East Newark, N. J., 
“The New- 
succeeds to the business. 

The Worcester 
which have been shut 
ot an 


Mass.) 
down for 
accident, 


(Worcester, Steel Works, 


several weeks on 


account will start up in a short 


time. 


The Industrial Works, of Dushore, Pa., are very 


busy, having orders ahead to last three months. 
They talk of building an addition to their machine 
shop in the spring. 

The * Square Hole Auger Company” is the sin- 


gular title of acompany which is fitting up shopsin 
Worcester, Mass., for the 
to bore square holes.” 


manufacture of “augers 


The Hall Steam Pump Co., 96 Liberty st., N. Y., 
were awarded a silver medal of the Franklin Insti- 
tute for duplex steam pumps at the late * Novel- 


ties”? Exhibition at Philadelphia. 


Sloan, Chace & Co., 
an illustrated circular 
bench-lathe. 
and price-list of lathe aud a large variety of fix- 


Newark, N. J., 
of their No. 5 
It contains a description of the lathe, 


have issued 


machinists’ 


tures. 

According to New Enterprises, the Holmes, Booth 
& Hayden Co., Waterbury, Conn., the Seymour 
Mfg. Co., Seymour, Conn., and the Winchester 
Arms Co., New Haven, Conn., are to build addi- 


tions to their works. 


mill 
Louis, 


The steel rail 
Steel Works, St. is to be started up immedi- 
ately to its full capacity, 500 tons daily. This mill 


is outside the combination of steel rail makers, and 


connected with the Vulcan 


has a large number of orders. 


It is reported that the Smithville Manufacturing 
Company’s mill at Willimantic, the machinery of 
which been idle last spring, has been 
bought by Tarbell & Harris, of Woonsocket, R. I., 
cotton manufacturers, who will at once start the 
machinery. 


has since 


The Brierfield Coal and Iron Company, Brierfield, 
Ala., who are remodeling furnace so as to 
make coke instead of charcoal iron, expect to be 
able to blow-in about Feb. 1. 
now laying a two-mile 
the old Bibb Furnace. 


their 


The same concern is 


railroad from Brierfield to 


According to the daily press, the iron masters of 
Lancashire, Eng., have notified their workmen that, 
owing to the great depression in the iron trade, 
they are compelled to make a general reduction in 
wages. It is expected the workmen will resist the 


reduction, and a strike is looked for. 


The White Mountain Freezer 
are altering their 
of fire. 
two and a-half times, 
work. 
crease their production for 
1885. 


Co., Nashua, N. H., 
buildings to increase their safety 
in case The production is increased about 
better 
They consider the outlook good, and will in- 
1886 thirty-three 


besides doing much 
about 


per cent. over 


According to a press dispatch from St. Paul, 
Minn., a company of Eastern capitalists is to be or- 
ganized to build a large number of grain elevators 
North Dakota. The 
run on a novel keep- 


and loaning 


lines of railroad in 


to be 


along the 


elevators are plan, viz., 


ing each farmer’s wheat separate, 


money to farmers on wheat carried. 


Hundreds of new men have been taken on at the 
Works of Paterson, N. J., and the 


establishmentis puton fulltime for the 


Rogers Locomotive 
first time in 
along while. 

three 
the preceding quarter. 
crease in the 
silk, and there 
of better times.—/. Y. 


Thirty-six engines are laid out for the 


coming months, just double the number of 


There is also a great in- 


manufacture of machinery and of 
appearance of the advent 


Sun, 


is every 


We are in receipt 
Holyoke, 
his invention. 


of a cireular from E. M. 
Mass., describing a gas regulator of 
It consists of 


to the 


God- 
dard, 
a valve to reduce the 
gas pressure desire 
by the 


tached to the 


‘d point, which is actuated 
pressure of gas moving a diaphragm at 


valve-stem. This diaphragm is sep- 


from the air-chamber 


effectually 


arated gas by an and a 


glycerine seal, which prevents any 


leakage of gas. 
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New York, re- 
They have just re- 


The Beckett & McDowell Mfg. Co. 
port plenty of orders on hand. 
Chili for 


following a 


ceived an order from twenty-five tons of 


plant of 


have 


erushing machinery, 100 tons 


shipped early in 188. They also an order 


from Mexico for 150 tons, on which they are ship- 


ping a car-load a week. They have just shipped a 


large ice machine to Cincinnati, and another to 
Bridgeport, and have orders for five more on hand, 


while reporting an increased demand for mining 


machinery. 

Pedrick & Ayer (L. B. 
Philadelphia, 
planing machine, 


Flanders Machine 
us that 


Works), 


write their valve-seat rotary 


while designed more especially 


for facing the valve-seats of locomotives and 


but 


sta- 
slight 
Which is in 


tionary engines, has been adapted, with 


alteration, to several new uses, one of 
the manufacture of large 
work. W. F. Courtney, superintendent of 


Philadelphia Water Department, 


stops for water-main 


shops, 
has written them 
describing the very effective 


work of the machine 


employed for this purpose under his direetion. 


Williams 
Baltimore, 


Samuel T. Builder 
ia) M y 


my old quarters be- 


Engine Ma- 


business, at 


and 
chinist), writes us: 
that 
came too small, and T removed 


times, has been so great 


to a large building 


at 167 North street last summer, where, with im- 
proved facilities and ample room, I have been able 
to do more and better work. I have done work in 


the new place that I 


I have 


could not get into the old 
but managed to keep 


and believe the next year 


place. had no booms, 


pretty busy, will show a 
decided improvement. My engine seems to be giv- 


ing satisfaction.” 


The 
write us: 


Gordon & Maxwell Co., 
“We are as full of 


the history of our 


Hamilton, Ohio., 


business as ever in 
pump works. We 
additions to our 


contemplate 


some considerable this 


besides re-arranging our pattern storage and 


buildings 
year, 
switch arrangements, to make 
We have 


travelers, 


them more conveni- 


ent. putin electric lights and overhead 


and a large number of 
perfect 


machines for the 


purpose of more workmanship and rapid 


production in our duplex pumping machines, so 
that we are now better fixed for the manufacture 
of steam pumps than any other concern in the 


country.” 


E. Gould & Eberhardt, 
car 


Newark, N. J. (Machine 
ISS), has been 
worked full time, with a 
hands. 


Tools), write us: business for 


quite fair; have fair com- 


plement of Prices were reduced some to 


meet the close competition, although prices of labor 


have not changed. We 


have improved our pro- 
ductions in various ways, and are meeting with 
success wherever they are sent. Eberhardt’s au- 


tomatic gear cutter is being adopted by the leading 
tool builders and other 
and West, and the 
friends. 


ters, et 


leading manufacturers East 
new drill press is also making 


Orders for our patent shapers, gear cut- 


», are being placed more readily than be- 


fore, but prices are too close, compared with cost. 


The buyer has the best chance now; the seller may 


have shortly.” 
The Yale & 


write us: 


Towne Mfg. 


*Tn your issue of 


Co., Stamford, Conns, 
8, 1885, the 
question is asked as to who makes frexible tubing 


November % 


capable of standing hydraulic pressures from 2,000 
to 5,000 pounds per square inch. In reply, permit 
us to say that a system of pipes, flexible at their 
joints, has long been used by us in connection with 
the Emery hydraulic testing machines, under quite 
high pressures, and with entire success. As we use 
them for this purpose the sections are from six to 
ten feet in lenth, but they can, of course, be made 

The 
machine at the 
of July 21, 1883, 


contains a description and small illustration of our 


shorter, as required for any special purpose. 
description of the 
Watertown 


Emery testing 


Arsenal, in your issue 


patent system of joints for flexible piping.” 


The Stiles & Parker Press Co., 
*” Clr 


Middletown, Conn., 


write us: business for 1885 
1884. 


steady 


was better than 


that there isa 
that 


low, and we 


The indications with us are 


improvement in business, and it has 


come to stay. Prices have been 


think that the 


very 


improvement in business warrants 


us in advancing prices, which we have done, with 
the issuing of our new catalogue, to a limited ex- 


tent. We 


have 


have put up no additional buildings, and 


put in but few new tools. We have sold a few 


of our old tools, aud replaced them with new ones. 


The experiment of opening a branch shop and 


salesroom in New York city has proved a profitable 


investment. We have all we cando, and are called 
upon for more tools, which we are adding from 
time to time. In our line of business it is quite 
necessary to come in contact with our customers, 


especially in getting out new and special machines. 
People come to New York who cannot conveniently 
go to Middletown. We 


tomers and friends in this new enterprise, 


have made many new cus- 


During 
e have got out 


the past year w a new line open-back 


presses, Which we furnish either upright or on the 
incline, and have also got out a new line of adjust- 
able incline which we call the 
last 


factory at 


presses, 
For the 


been running out 


*center 


swing press.’ three months we have 
Middletown 
work. We are 


20) dies, 


thirteen 


hours per day on die making for 


one party about and this, with the other 


work on hand, has compelled us to put on more 


help and increase the number of working hours, as 


stated above. We are making good progress with 
our new drawing press, 
block holder, which arrangement insures 
the block being held under 


ing the 


using the toggle 


joint to op 
erate the 
uniform pressure dut 


whole duration of drawing, the aring of 


the parts having no effect, as is the case where the 
block holder iwitheams. We 


a short time to full line of 


is Operate: expect in 


have a these presses 











ready for the market,” 
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Machinists’ Supplies and Iron. 


NEW YORK, Jan. 13, 1886. 
has nearly recovered from the ex- 
citement of the past few weeks, but the recent ad- 
vance in ore is fully sustained. Manufactured iron 
has not yet made an advance equal to that of pig 
iron, but ore has fully kept pace in the increase of 
price. 

American Pig—There has been nourgency tosell; 
the market has ruled quiet and business has been 
conhfined to small buyers. We quote Standard Lehig 
and North River brands at tidewater $18 to $18.50 for 
No. 1 X Foundry, $17 to $17.50 for No. 2, and $16 to 
$17 for Grey Forge. 

Scotch Pig—The market is easier. prices are not 
quotably lower, but the market is in the buyer’s 
favor. We quote Coltness, $19.50 to $20: Glengar- 
nock, $18.50 to) $19, to arrive; Gartsherrie, $19 to 
$19.50; Summerlee, $19 to $19.50; Eglinton, $17.50 to 
$18; Langloan, $19.50, and Dalmellington, $18.25. 

Lead—Dull, 4.62'¢¢., spot; 4.65ce. future delivery. 

Copper—No quotable change ; values firm; Lake, 
11%,c. to 114¢¢., Cash. 

Tin—Dull and flat; 
Malacca, 20.55¢., cash. 

Spelter—Easier ; refined, 5°je. to 6c. 

Antimony—Hallett’s, 81;c.; Cookson’s, 91c. 


* WAN TED * 


“ Situation and Help"’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


The market 


janca, 21i¢c.; Straits and 





Traveler wants engagement to make occasional 
trips to push sale of special tools, mfr’s. supplies, 
Traveler, care AM. MACHINIST. 

Pattern-maker, good general hand, wants job; 
city or country. Address T., AM. MACHINIST. 

Wanted—NSituation as supt. of engine and ma- 
chine works; references covering 25 years’ experi- 
Address, Wallace, 358 W. 11th st., N. Y. 


ete. 


ence, 
Wanted—Superintendent for engine works; state 
reference, experience, age, salary expected. Ad- 


dress, Hyatt, 131 Charles street, New York. 

Machinery Salesman—Practical machinist desires 
position as salesman; has had good experience as 
such: can give bestof references. Address, B. W.J., 
AM. MACHINIST. 


A thorough and practical mechanic, of 20 years’ | 


experience, desires a situation as foreman or super- 
intendent of a machine shop. Address, Box 60, 
Gloucester City, N. J. 


Wanted—Situation as draftsman or assistant en- 


gineer, by one who has had technical education and | 


practical experience ; no objection to distance. Ad- 
dress, Q.. AM. MACHINIST. 

Wanted—Situation as foundry foreman; large 
experience in machinery and steam work, manage- 
ment of men, and mixing of metals; good refer- 
ences. Address Moulder, 424 12th st., Chicago, IL. 

Situation by a first-class foreman pattern-maker ; 
experienced in gearing, mill, machine and engine 


work; is a good draftsman and experienced super- 


intendent, Address Nemo, AM. MACHINIST. 


Situation wanted in Southern States, by experi- ; 
locks and | 
builders’ hardware; has built and, operated wire, | 


enced machinist and tool-maker, on fine 


nail and rivet machines; best ref. Address Box 14, 
AM. MACHINIST. 

Wanted—A competent man to take charge of the 
machinery of a large manufactory in the South; 
must be a first-class engineer and machinist, anc 
be perfectly familiar with hydraulic pumps, and 
have a knowledge of millwrighting; to such a one 
we will pay the highest salary. Address, with refer- 
ences, P. O. Box 8, Texarkana, Ark. 

Wanted—Situation as supt. of machine works; 
thoroughly acquainted with the designing and con- 
struction of steam-engines (stationary and marine), 
machinists’ and boiler-makers’ tools, mining, rolling 
mill and furnace work and pumping engines; thirty 
years’ experience ; references given. Address, N., 
AM. MACHINIST. 

Wanted—A foreman boiler-maker; the success- 
ful applicant must understand his business, be a 
man of push and energy, a good manager of his 
men, and present references of his character and 
ability: the position is a permanent one, with a 
large concern, 12 hours from New York’City; a fore- 
man used to fire-box and stationary work preferred. 
Address ** Eclipse,” AM. MACHINIST. 

Wanted—A foundry foreman for a large estab- 
lishment; one of long experience and thoroughly 
conversant with the very latest and best practices. 
The work ranges from the heaviest to the lighter 
grades. It is necessary that all applicants should 
furnish testimonials as to fitness. All communica- 
tions regarded as strictly confidential. Address 
Arthur Goodman, AM. MACHINIST. 

Wanted—Mechanical engineer with good experi- 
ence in machinery, for iron and steel mills, ete., by 
an extensive and well-established manufacturing 
concern. Preference would be given to one accus 
tomed to selling large machinery, and who has an 
acquaintance with the managers and engineers of 
leading mills in Pennsylvania and elsewhere. Ad- 
dress, with full particulars, H. G. B., AM. MACHINIST. 





} MISCELLANEOUS WANTS - 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


The Cyclone Steam Flue Cleaner has no equal. 
Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice, Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 

Wanted—Catalogues of finest foot lathes. Chas. Ss. 
Scott, Cadiz, Ohio. 


Special mchs. for any kind of mfg. designed to 
order. Also plain and autom’c eng’s. Send for cir- 
cular and refs. Weston & Smith, Syracuse, N. Y. 

Wanted—To exchange, a 6" “shaper” fora small 
* bolt-cutter.”’ Address, for particulars, Lewis 
Blount, Durham, N. C, 


AMERICAN MACHINIST 


THE DEANE STEAM PUMP C0. HOLYOKE, MASS. 


& MISCELLANEOUS WANTS % 


Advertisements will be inserted under this head at 
cents per line, each insertion. 


To make room for larger tool, will sell cheap, for 
cash, a planer 42’'x42"'x12’, ingood order. Address 
P. O. Box 2085, Bridgeport, Conn. 

A gentleman who has invented a machine capa- 
ble of producing a force of several hundred horse- 
power at a very small expense, wishes to meet with 
some skillful engineer or machinist, with large cap- 
ital, to develop it. For particulars, address H. 
Glazebrook, Simcoe, Norfolk, Ontario, Canada. 








CHANDLER & FARQUHAR, 


GEARS 


177 & 179 Washington Street, 
BOSTON, MASS. 


Of all kinds in Stock anc 
Made-to Order. 


Estimates Furnished for Mode! 
or Light Machine Work. 


Tools and Supplies for Machinist 
and Manufacturers. 


te Send fi r Catalogue B. 








BRADLEY'S cusiionen 





i 
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Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 









THE BROWN HAMM 


STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises the Hammer 


| A NEW MOVEMENT! SEND FOR DESCRIPTION 


KNOWLTON MFG. CO., King St., Rockford, Il) 
AN RR FA SRNR Nh Nm IN EOE 


50 Per Cent. of 

time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hasthe improved 
taper, pipe and other_attach- 
ments. Sold by the trade. Send 
for circular. ‘ 
MELVIN STEPHENS, Prop’r, 

Office, 41 Dey St., New York. 


BEAUDRY’S 
UPRIGHT HAMMER 


Has no Shaky 
WOODEN HELVE. 


Springs of Best 

Rubber 

BLOW, TRUE AND 
ELASTIC. 

Most practical and 
economical hammer 
made. 

Will reduce expenses 
of “y shop. Send for 
description. 
BEAUDRY & 

CUNNINGHAM, 
BOSTON, MASS. 


FOR SALE AT A BARGAIN. 


A well established and good paying machine sho 
and foundry, including buildings. lots, machinery 
and stuck, situated in Leadville, Col. The busi 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling. i") health 




























ANNOUNCEMENT ! 


We have just issued a@ new and very complete Illus- 
trated Catalogue, which we will be pleased to mail to 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 
93 Liberty Street, New York, 
44 Washington Street, 


Boston. 
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AND 


STEAM «PUMPING 


MACHINERY. 





BUILD 


WATER WORK), 


ENGINES 





CUILD & CARRRISON, 


BROOKLYN, N, Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 





SEND FOR CATALOGU B. 


VACUUM PUMP. 





THE M. T. DAVIDSON IMPROVED STEAM PUMP 
cama ce: PD avinson Steam Pump C owpany. 


‘WARRANTED MADE FOR ALL 
THE BEST PUMP “ape onéns 

PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


W.JOHNG’ 
H yeseeroe S 


Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Priee Lists Free. 

H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia, 















DELAMATER DUPLEX STEAM PUMPS, 


FOR ALL KINDS OF SERVICE. 





EMERY-WHEEL TOOL CRINDER. 
Veni Shane :; SPRINGFIELD 
Us i GLUE & EMERY 

WHEEL CO., 
Springfield, Mass 








Guaranteed 
Satisfactory 








MANUFACTURED BY 


Cc. H. DELAMATER & CO., 






Write 





for 

Illustrat- (Pelamater Tron Works) 16 Cortlandt St., N.Y. 
ed 

Circular. SEBASTIAN, 
aE MAY & COMPANY’S 

Pat Sept. Improved Screw Cutting 


25, 1883. 


Foot or Power Lathes 


Water runs on wheel and 
prevents heating 








251 pages, 6 plates, 58 illustrations, 8 vo, cloth. $5.00. 
TREATISE ON 


VALVE-CEARS 


WITH SPECIAL CONSIDERATION OF TH 


LINK-MOTIONS OF LOCOMOTIVE ENGINES, 


’ Y DR.GUSTAV ZEUNER. 
Translated from the fourth German. edition. 
BY PROF ; 


Catalogue of Lathes, Dril! 
Presses and Machinists’ Tools 
and Supplies mailed on appli. 
cation. Lathes on Trial. 


167 W. Second St., Cincinnati,O0 
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THE HENDEY MACHINE COMP'’Y, 
TORRINGTON, CONN. 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


CATALOGUES SENT UPON APPLICATION. 











22s 22’ 5 PLANER. 





BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 

















; 

















~ 
x 








— 


—_—— 
— 








Janvary 30, 1886] 








AME RICAN 














NICHOLSON FILE ‘co.,. 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


“NN a Ry Co’s” Files and Ras Double Ender’? Saw Files, **Slim ” Saw _Files- 
* Horse Rasps, ind Rast mers Machinists® Scrapers, File Brushes, File Cards, 
Testes File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


FEEDER FOR ALL CLASSES _OF BOILERS, 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 





Manufactory and Offices at 











BOILER 











PRED [0 SOILS 





ovEBFLOW 3 





THE NEW “GRESHAM” PATENT 


Automatic Re-starting Injector. 


A most remarkable Boiler Feeder, which has just 
taken the first premium at the Inventors’ Exhibition in 
England. May be used as a Lifter or a Non-lifter. Re- 
starts immediately without any manipulation whatso 
ever after interruption of feed from any cause. The 
most effective Injector ever placed on the market, for 
stationary or portable boilers. Reliable and Cheap. 











Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO., 


Nos. 92 and 94 Liberty 
NEW YORK. 


Street, 








THE NEW PULSOMETER. 


The cheapest, strongest, most simple, compact, 
durable, effective an economical Steam Pump in 
the market, for raisin, LT uids under and up to 100 
feet. No Machinery, il, No Special Care. Can 
be worked sus nded’ byachain Will pass 
grit, mud, sand, pulp, etc., without injury to 
its parts. Needs on y asteam pipe from boil 
ertorunit. Price,600 gallons per hour, $50; 
1,200 do. $75; 3,600 do. $100; 6,000 do, #150; 
10,000 do, $175; 18,000 do. 8225; 25,000 do 8275; 
45,000 do. 8400; 60, 600 do #500; 120, wodo. $1,000. 
Write for illustrated descriptive book with 
testimonials, etc. Mailed free. PULSOMETER 
STKAM PUMP CO., 83 Jobn St., New York. 


UNIVERSAL RADIAL 


- RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES. 
_sEMBODY ALL DESIRABLE FEATURES 


r PRICES$450.2°% UPWARD 
‘ ,poFt° UNIVERSAL RADIAL DRILL C0 


CINCINNATI 


ROOTS’ 
Force Blast Rotary Blower 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


















HE DUPLEX INJECTOR 


THE BEST BOILER 
FEEDER KNOWN. 


» Not liable to get out of 
® order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 


ey, 
<d. 





SLOW SPEED, 
POSITIVE BLAS 
BO RREGTLY TBALANCED, 


Best Mechanical Construction. 


P.H. &F.M. ROOTS, Manufacturers, 
te hit} IND 


S, TOWNSEND, fen, Aet) 99 Cortlandt St. 


wk & C0., Selling tals, | NEW YORE. 


In Writing, Please Mention This Paper. 





MC GRAW’S 
PATENT ADJUST ‘SELF TUBE ROLLER EXPANDER. 


Expands 
from 3 to 
4 different 
sized 
cubes. 
Send for 
circular. 


J. H. MC GRAW, 187 West Eighth Street, O:wego, New York. 





BROCK’S ‘SPA TENT DROP-FORGED CHAIN PIPE WRENCH. 


MADE ENTIRELY OF BAR STEEL.- Six Sizes, adapted for Pipe 
from 4g to 14inches diam. ———— 













Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. A parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 

Does not crush pipe; quick grip; never slips; chain will not unhitch in use, but 


‘an be i le 
e Instantly released. jy WILLIAMS & 00., Iron & Steel Drop Forgings, {1 Richards St, near Hamilton Perry, Brooklyn, N.Y, 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





JAS. HUNTER & SON, 
North Adams, Mass. 


FRICTION 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


MACHINIST 





Hall Duplex Steam Pump, 


For all Dutics. 


SIMPLE, 
DURA 





SUFFICIENT. 


Hall Steam Pump Co., 
91 LIBERTY ST., N. ¥. 


CG. W. LE counT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT’S 
= HEAVY STEiL DOG s 
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One Small Set of 8—by 1-4 inches to 20 inch 
One Set of 12—by 1-4 in. to 


in .continued by 1-3 in. to 4 in. 13. 20 





CHLENKER’S 
BOLT CUTTER. 


atent Bindér 
AMERICAN MACHINIST, 
to hold 52issues. Price $1 each, by mail or ex. 
press to any part of the United States. Also 


rT} 9) to be applied by book- 
COVERS binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., 
96 FULTON STREET, NEW YORK. 
Worcester, Mass., 


W.C. YOUNG & CO., Mies: 


Engine Lathes, Hand Lathes, 


FOOT POWER TATHES, SLIDE RESTS, Etc. 


Pounded by Mathew Carey, 1785. Centennial, January 25th, 1885. 


BAIRD’S BOOKS 


FOR 


PRACTICAL MEN 


Our new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC Books, 96 pages, &VO, A CATALOGUE 
OF BoOKs ON STEAM AND THE STEAM ENGINE, MECHAN 
Ics, MACHINERY, AND DYNAMICAL ENGINEERING 
and a CATALOGUE OF Books ON CIVIL ENGINE ERING. 
BRIDGE BUILDING, STRENGTH OF MATERIALS, RAIL- 
ROAD CONSTRUCTION, etc., A CATALOGUE OF A MISCEI 
LANEOUS COLLECTION OF PRACTIC AL AND SCIENTIFIC 
Books, a List of Books on EL_EcTRO-METALLURGY, 
ETcC., A CATALOGUE OF Books RELATING TO ELECTRI 
CAL SCIENCE, List of LEADING BooKs ON METAL MIN 
ING, METALLURGY, MINERALOGY, ASSAYING,CHEMICAI 
ANALYSIS, etc, List of Books on DykING, CALICO 
PRINTING, WEAVING, CoTTOoN AND WOOLEN MANt 
FACTURE, and two Catalogues of Books AND PAM 
PHLETS ON SoctaL SciENCE, PoLiricaAL Economy, 
PROTECTION, FREE TRADE AND THE TARIFF, ETC. and 
other ¢ ‘atalogue s, the whole covering every branch 
of Science applie d to the Arts, sent free and Sree of 
vostage to any one in any part of the world who will 
furnish me address 

HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers and Importers, 

810 WALNUT STREET, PHILADELPHIA, Pa. 











FOR MANUFACTURERS, 

I.—THE COST OF MANUFACTURES AND THE ADMIN 
ISTRATION OF WORKSHOPS, PUBLIC ND PRIVATE 
A system of Mechanical Book keeping 
based on the Card-Catalogue Method, dis 
pensing with skilled clerical labor and the 
use of books, by which the cost of manufac 
turers may be promptly determined,eitherin 
gross or in any detail as to component parts 
and operations thereon. Comprising a simple 
method of recording all dealings with ma 
which relate 


terials to its procurement, 


expenditure, or possession. Applied, with 
numerous) practical illustrations, to the 
trust, accountability for public property 


and funds required of the U.S. Ordnance 
Department, with a review of its present 
practice. By Capt. Henry Metcalf, U.S 
Ordinance Department. &vo, cloth. 

II.—A TREATISE ON BELTS AND PULLEYS—Km 
bracing full explanations of Fundamental 
Principles, proper Disposition of Pulleys, 
Rules for determining widths of leather and 
vulcanized rubber belts, and belts running 
over covered pulleys, Strength and = Pro 
portions of Pulleys, Drums, etc. Together 
with the principles and necessary rules for 
Rope Gearing and transmission of power by 
means of Metallic Cables. By J. Howard 
Cromwell, Ph B., Author of A Treatise on 
Toothed Gearing 2 E : : 

Published and for sale by 


JOHN WILEY & SONS, 
No. 15 Astor Place, New York. 


Mailed and Prepaid on the Rece Price. 


The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever r¢ 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
7. steam 


BENJ. F. KELLEY, Agent, 


, 9! LIBERTY ST., NEW YORK. 
Philade iphis Office: 


'J AMES BERRYMAN, 125 N,. Fourth St. 


$5 00 


2 00 


ipt of the 





|| fall |: 








Two Important New Books| 


OWARD IRON WORK 
BUFFALO, N. Y. 
Circular Price List on Application 


UNION STONE COMPANY, 


38S & 40 Hawley Street, 


BOostTon, MAsSss. 





No 4) Arbor 


Bench Grinder, 44 in 
wheels to 12 in 

Adapted to tight ¢ 
working purposes, moulding 
&C., &C 


Takes 
diameter 
rinding, such as tools for wood 


Cutters, Bits, Saws 





ce 


Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery Wheels. 














FREE MANUFACTURING SITES AT PITTS- 
BURCH, WITH NATURAL CAS. 


A gentleman wishes to improve a large property, 
unexcelled; Natural Gas, Navigable River, 
cheap coal, all advantages “Address, 


WHITNEY & STEPHENSON, Brokers, 

612 LIBERTY STREET, PITTSBURGH, 

LEGGATE, 31° FEDERAL STREET, 
ALLEGHENY CITY, PA. 


Sites 
Railroads 





Wel soe ee 


cor'en'a’ce POND ENGINEERING CO, StZout 





ELLSWORTH 
& YANTIS, 


PATENT | 
SI6OFSt., Washingt D.C, 
OLICITORS Send pn 


THE ()NLY PERFECT” 


>> — BUFFALO 
Portable Forges. 


The Lightest, Strongest, 
Most Durable, Kasiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 



















= Buffalo Forge Co., 
BUFFALO, N.Y. 


WORTHINGTON 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 


NEW YORK. 


Boston, Pittsburgh, Chieago, Cincinnati, 
Cleveland, St. Louls, San Francisco. 










é 
2 2 
b- 
33 
8 
se) 
3 
5 


Send for 
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BOILERS READILY ENLARGED. 
STATIONARY °* PORTABLE.§ HARRI 
IMMEDIATE DELIVERY. Seam 


ANTOWN J 


Ht That Re 


CORRESPONDENCE SOLICITE 


SON SAFETY BOILER WORKS J exayaane bewTonnrcro. 








Wie 
wey 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


THE R.A. BELDEN CO0.,DANBURY, CT. 


ERAL AGENTS 








eT ST. NEW YOR 





ONEIDA STEAM ENGINE & 
— ee 


No. 





Manufacturers of Westcott’s Patent Chucks, 





EBSSTABLISHED 1851. 


The Horton Lathe Chuck, 


FOUNDRY CO., ONEIDA, N. Y. 


ALSO 
for Brass Finishers? 
Use, 


Milling Machines, 
ScrewMachines,Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Nos. 3 and 4 Little Giant Improved. 
3, Diameter 6 in...... Holding 0 to 14% in. 
4, Ps 6% ; * 0 to 2 








" VAN DUZEN’S 
ee MECHANICAL 
‘z BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 

Manufactured by 
E.W. Van Duzen, Cincinnati, 0 





Canal St., Windsor Locks, Conn., U.S. A. 


§, ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 





Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 











PATENT FLEXIBLE BACK HACK SAW 


For Machinists’ 





ENGINE + | ATHES 


Are now in position to put on the market 


14” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best <ver offered. 





Use. 


Made of best band Steel. The teeth - are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 





to break, Send for sample and circular. En- 

Goreed by The Pratt & Whitne r Co., John Send for 72-Page 
Bonney. 2, Bae eave Power, N. Y.; N. H. DRAWING ILLUSTRATED CATALOGUE. 
HENRY G.THOMPSON & SONS, WM. T. COMSTOCK, 


NSTRUMENTS 


New Haven, Conn. | 51 Leonard St., N. Y. 6 Astor Place, - New York. 





FOR SALE. 


ISSUED 
Feb. 24, 





By JOHN T. FERTIC, = = = 


DENVER, COL. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








HALLS scsoxtne INUECTORS. 










i 
overriue 


TAKE OUTTUBE [iy 
FOR CLEAMSING 


wate 


OVER 20,000 IN USE. 


HALL’s ENGINEERING Co., 
112 JOHN STREET, NEW YORK, 


PATENT BELT CLAMP & TIGHTENER. 


| charges, 


FERRACUTE MACHINE (0., 


BRIDGETON, WN. J., U.S.A. 


Presses, Dies 


and all other Sheet- Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send\for Catalogue. 


IPP) AIPV(1 E- 8 STOCKING, ATTY. 
{ Opp. Pat. Of., Washington, D.C. 


} Send sketch for free report as 
] | ’ to patentability and new 
book on Patents. 


WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 
machinery can compete witb 
steam power. Sold on trial. 
Metal and wood workers 

Illustrated catalogue free. 


yA MACHINES 


For Hand and Power, 
6,’ 8’’ and 10” Stroke 


Adapted to All Classes of Work to 
Thelr Capacity, 


CIRCULARS FURNISHED. 
BOYNTON & PLUMMER 


Worcester, Mass, 














—THE— 





power, durability and effi- 
ciency, andis fully guaran- 
) teed. 
14”, price $7. No. 2 (round | 
body) holds from 0 to 34”, | 
price $8. 
.Address, 


CUSHMAN CHUCK C0., | 


HARTFORD, CONN. 





send for prices, 
W.F. & JNO. BARNES CO., ROCKFORD, ILL. 


Address, No. 1995 Main Street. 








BOUND VOLUMES: 


of the American Machinist for 1885 
are now ready for delivery. Price $3.50 
each, Purchasers to pay express 





AMERICAN MACHINIST PUB, CO., 
96 Fulton street, New York, 














NATIONAL WATER-TUBE BOILER COMPANY 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM -& 


WATER-TUBE STEAM BOILERS, _ 
Unequalled for : New an Manf'g Co. 
SAFETY, ECONOMY AND DURABILITY. NEW HAVEN, CONN. 


Branch Offices : IRON-WORKING MACHINERY. 


New York City, 64 Cortlandt St. 























+) 









IMPROVED 
COVERED SCREW 
Micrometer 


Caliper. 


onal 


™$ 
Bottom, ates: ve vita 
pigmae p 
pehoey due 


SEND FOR 


Mireaetar Calners and Fine Measuring Tools, 


TO BE 


ILLUSTRA 


Philadelphia, Pa., 49 N. 7th St, {om WHITNEY’S NEW RA'TCHET, —~ 
Boston, ass., - _* a6 Oliver St, 
A. J. WILKINSON & CO., 
za 
BOSTON, MASS., 





Makers of the most complete assortment of Has greater range than any two ratchets made, and at the 


wice ofone, Sena tor circular 


VARIELY MACHINE CoO., Warsaw, 


G & W Perfect Threading Tool, s.e5,. 
VTHRGAD, WHITWORTH STANDARD, all in stock, 


N.Y 





FOUND IN THE WORLD. 


TED CATALOGUE WITH TABLES 








ADAMS & 


SEND FOR ILL 


NEW AND IMPROVED PRINCIPLE 


BOLT~:NUT THREADING MACHINES 


357° 4] 





Send for Catalogue. 


Hartford Tool Co. 


Hartford, Conn, 


PRICE MACHINERY CO. 


LE MANUFACTURERS OF THE 








ADAMS PATENT, AUTOMATIC 


First-Class Wood Eugrevt ng fo 
Catalogues, Circulars, A&¢ nna ri 
turers and Inventors 
estimates to 


A. MUCFORD, 
Hartford, Conn 






W OOF RAVING. 


ELECTROTYPING, 
N° PRINTED SUPPLIES 





INDIANA ST. CHICAGO. 


USTRATED & DESCRIF TIVE CATAS,OGUE . 





Hartford frill fut 


contains the maximum “ 


Sold by the trade | 


Manufacturer of all kindsof Chucks | 
Send for new Ilus’d Catalogue. 


IN OTICE. 


Below we publish, under this heading, 
references to a small portion of the practical 
articles that have been specially prepared 
for the AMERICAN MAonINisT, and have ap- 
peared in our columns during the last few 
months. No other mechanical journal in this 
country has or ever has had such acollection 
of practical articles, by writers of well 
known ability, as are presented in these 
'columns week by week. Every issue gives 
information that is taken up and applied in 
the shops and factories in various parts of 
the country. Copies containing these arti- 
cles can be readily obtained by ordering of 
any newsdealer, or by writing to this office, 
at 5 cents per copy. 

Wm. M,. Barr. 
Kaolin and Plaster of Paris as a Boiler Covering 


May 17, 1854 
Another Explosion ina Pump Plunger. May 31 
1884 





Frank H, Ball. 


Balancing the 
Engines 


feciprocating Parts of Steam 
January 3, and February 21, 1885. 
Frank H. Richards, 


‘Something About Chucks. January 12, 1884 


Running a Lathe. January 12; February 23; 
March 1; May 3, 17, 1884 


Grinding and Using Cutting Tools. 
Grinding Tools Again. June 6, 1885 
Screw Cutting on the Engine Lathe. 


May 2, 1885 


June 13, 1885 


Pay Days and Early Closing. August 15, 1885. 
Twist Drills and Twisted Arithmetic. July 25, 


1885. 


4 George Escol Sellers, 


Early Engineering Reminiscences. one @, 14. 
July 12; August 9,23; October 11, £ Novem, 
ber 1; December 18, «0, 1884. Fel bruaiy 28 


March 14; April 11, ‘August 22, 1885 


John W,. Nystrom, 


Inertia Diagram. Dec. 27, 1884 
Inertia. Aug. 30, 1884 


George Marshall, 


The Result of Imperfect Setting of Horizontal 
Tubular Boilers. May 24, 1884. 

Form and Material of Boilers. 

Agricultural Boilers. September 27, 1884 

soiler Chimneys Considered from an Economical 

Standpoint. August 16, 1884 

Boiler Domes. Flanging. May 3, 1884 

Braces and Boilers. May 17, 1884 

Points in Boiler Construction. August 9, 1884 

Theerbts and Hints on Boiler Construction. July 


June ?4, 1884 


Boiler Fittings, Boiler Tests and Inspection. 
16, 1884 
Boiler Plate Stamps, Laminated Plates and Steel 


Feb. 


Plates. April 26, 1884 
Use of Mild Steel in Boiler Construction. Marechs8&, 

15, 1884 

Safe and Unsafe Methods of Boiler-Making. Jan 
12, 1884 

Boiler Braces. May 3, 1884 

Boiler Repairing. May 10, 1884 

Objections to Boilers of the Locomotive Type 


April 5, 1884 
The Care of Boilers. 
English versus 


January 
American Boilers. 


26, 1884 
July 19, 1884 


No. 1 holds from 0 to | | Fred. J. Miller, 


Laying Out Sheet Iron and Boiler Work. August 
15, ISS85. 

| Universal and Combination Lathe Chucks. May 
24, 1884 

Making Cutters for Involute Gear Teeth. Feb- 


ruary 16, 1884 
Milling Machines, 
ber 20, 1884 
Pitch of Milling C utter Teeth 


L. C. Jewett. 


Draft and Finish of Patterns. May 31, 1884. 

Making 18’ Face Pulley from a 12’ Pattern. No 
vember 15, 1884 

Thos, DD. West. 

Sound Castings. December 6, 1884 

Small Castings. March 15 1884 

Momentum and Rules for Weighting Down Copes. 
August 2, and July 26, 1884 

Green Sand Cores. January 12, 1884 

Foundry Cranes. August 23, 30, and September 
6, 1884 

Oddity and Science in the 

Cupolas May 10, 1&84 

Small Cupolas. January 19, 1884 

Cylinder Moulding. March 22, 1884 

Sweeping Grooved Cone Drums. April 19, 1584 

Elements and Manufacture of Foundry Facings. 
May 24, 31, 1884 

Foundry Plant. June 


Tools and Fixtures. Septem- 


October 4, 1884 


Construction of 


28, IS84 





The Cincinnati Sorew and Tap Co 






istrated 


rare, Dee re 


TAPS, DIES. 


Catalogue 





Send for 1! 


UNIVERSAL 


= MILLING MACHINES 
DROP BORGINGS 5: sree. 


BEECHER S PECK, NEW HAVEN CONN 





YT: DROP PRESS 


NEW. HAVEN 
ER & PECK. om CONN. 








J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 
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MORSE Twist ‘DRILL AND MACHINE COMPANY, | 


AME: R ICAN 





NEW BEDFORD, 
|| ms MASS. ssc 


Sole res of Morse Patent Straight-Lip Increase Twist Drill. 








Drills ts” Coes Worcester, Hunter and other Hand Drill Presses. 


Drill Grinding Machines, Center and 


Adjustapie Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO, R. STETSON, Sup’t. 


EDWARD S. TABER, Pres*’t and Treas, 





IMPROVED RADIAL DRILL, 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL- 


THE MOST CONVENIENT DRILL 


FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
ca. ng Grill, spindle and gearing backward and for- 
The arm 
can be placed in any position, radiating from column 
as a counter, enabling a large number of holes to be 
drilled in succession on the same surface without __ 

the work. Each machine is double back- = 
, With automatic feed motion. Extension base plate is planed off t true ‘and slotted. Four sizes 


ward by rack and pi ion and hand wheels. 


movin 
geare 








THE PUSEY & JONES ‘CO. 


WILMINGTON, DEL. 





The Cut shows our No. 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fitted. 


BUILDERS OF STEAM ENGINES, 
Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron C utters 


Cranes and heavy Iron Work gene rally 





2 


Slate Seusitive Drill 


ieee catheoks to rapid work with smali 
a drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 






di A itr 












s SEND 

ce fh slal, hace 
= — MI ; 

e C0. 
= 289 to 298 


Washington St. 
NEWARK, N. J. 


MAKERS OF 


WATCH & SPECIAi 
MACHINERY. 


No. § Mach 





ACHINE 


SPUR and 


OULDED 


BEVEL 


GEARS, 


uly Casings 


Special ee to 
the Trade. 


List mailed on applic atic 


OOLE & HUN 


BALTIMORE, MD. 


Hartford, Conn. | | 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


8.W. GOODYEAR, Waterbury, Ct, 


Waterproof and gener- 

American IN K al. <A liquid substitute 
for India ink. Finer, 

| Drawing € blacker and more per- 


| fectly than India or any otherink. Will work 
longer in pen without cleaning or refilling, and will 
, never become gelatinous, thick or offensive, or de- 
posit carbon. send for catalogue of drawing in- 
| struments and materials to 
G. Ss. WOOLMAN, 
116 Fulton Street, New York: 














NONE = LATRES, «RAND » Lata 


Slide Rests and Planer Centers. 


FORBES & CURTIS, |: 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Saonatinn 

Machines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE. 
Mention Paper. 


7% i Na rer 
Cuulata uate mi baee | 


L. §. STARRETT, 


Manufacturer of 
FINE TOOLS 
ATHOL, MASS. 
SEND FOR FULT. LIST. 


hi aT PTR ARNT RP a | 
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PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


ts Vault Elevators, 


= &C »&C 









Watson & Stillman, 


468 GRAND ST.,N.Y, 


MACHINIST 
American Twist Drill Company’s 


; PATENT CHUCK JAWS. 


8sizes. Price per set of 4 Jaws, $40, 
~ p48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders 


HILL, CLARKE & CO., Boston and St. Louis, 
MANNING, MAXWELL & MOORE, N.Y. City, 
TALLMAN & MeFADDEN, Philade sIphia, Pa 
or WH. BINGHAM & CO. , Cleveland, Ohie. 


——_ 
LUE PROCESS PAPE 


In Sheets and in Rolls. 
pared. 


PARAGON & DUPLEX DRAWING PAPER, 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


KEUFFEL & ESSER, NEW YORK 


THOS, H. DALLETT & C0, 


$013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


RPA TENT 


Portable Dring Masts, 


VERTICAL DRILLS. 
Radial Drills, Multiple me? 
HAND DRILLS. 


Send for Ulustrated Catalogue. : — 








Prepared and Unpre- 
The best article for copying Drawings. 





nl 












=e 





P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools. 
WORCESTER. MASS. 
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Rubber Goods Especially to Order, 


Fine and accurat 


» work for Mechanical purposes Sewing 

Machine and flectri Lig':t articles, bicycle Pires Bottle Stop- 
pera, Sean leas Tubing Pure Moulded Boiler Gaskets and Steam 

*ipe Ring sth at never meltor blow out, Extra Quality Sheet 

Packings, rues Valves, Pure Anti-thill Rattlers, ete Ke sti 
mates for cost of new articles, including moulds, when desired 


THE HARTFORD RUBBER WORKS, 


HARTFORD, CONN, 











D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 
MARK. 


1. X. L. 
Pipe Cutting = = Threading Machine, 


BEW aE OF IMITATIONS, 
one genuine without our Trade-mark and Name 
STEAM AND GAS-FITTERS’ HAND TOOLS, 
Pipe Cutting and Tee tie Machines, 
for Pipe Weill U > ecialty. 
Send for Circulars. ONKERS: is © 


TRADE 





“Giant”? 
aS Ill 


7 CHUCK. 








ADE to gauge. Parts interchangeahie All steel Holds 
drill with a Gian’s grip. Simple in construction. Easy 
toclean. Bestworkmanship. Very cheap. 


Graves & Moore, tiessars Posi 112 Chambers St, NY 
WHITE'S FLEXIBLE METALLIC FILLET. 


For Pattern Makers’ and Architects’ Use. 










1//) 
/+ 






Can be applied quickly. and is sure to give 
satisfaction. Sizes,%4tolinch. Send for sample. 


Howard White, 44 N. 4th St., Philadelphia, Pa. 





Iron 


and “Sst eel 


DROP FORGING 


Of Every Description. at Reasonable Prices, 
THE R.A. BELDEN C0., DANBURY, OT, 








The Almond Coupling. 
A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, Mfr., 
83 & 85 Washington Stroot, 
BROOKLYN, N. Y. 


JOSEPT DIXON CRUCIBLE CO, 
Jersey City, N. J., 
MANUFACTURERS OF 


NOIsSELEsSS, 
: . 








Ty 
Buin Ty 
Mut eee ETE 
wenn 
—e- try 





(View of Works.) 


Pencils, Graphite Grease, Graphite Perfect Lubrica- 
tor, Belt Grease, Crucibles, Plumbago Facing, &c. 





(63a »THE BE 


KINS 
i STANDARD: 


TRADE MARK % 










m~ le 


¢ genuine unless so stamped. 


71 John St,, N. ¥. 


ST IN THE WORLD. 


We make the Best Packing that can be made regard 


88 of cost. Users will sustain us by ¢ alling for the 
“JENKINS STANDARD PACKING.’ 

Our ‘‘ Trade Mark ”’ isstamped on every sheet. None 

G2 Send for Price List A. 


JENKINS BROS., 


79 Kilby St., Boston, 





BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BRO6., 


Machinists, 
440 N, 12th St., Philadelphia, Pa 












w= |he Eaton, Cole 


Manufacturers of 


Fine Cutting and 
Threading Machines 


OPERATED BY HAND OR 
POWER. 


FITTINGS, 


Valves, Pipe, 


Iron a 














Pipe Tools, 


$2 & 84 FU 


ALL STYLES OF 


for STEAM, WATER & GAS 


& Burnham Co. 
LTON STREET, NEW YORK. 
nd irass Goods 


Ratchet Die Stock 
with LEADER SCREW and SOLID DIES. 


Ratchet is inside body of stock, and cannot be clagged with 
chips and dirt. 
cut left-hand thread, 
small space, 


Cun be readily reversed to back-off thread or 
Will thread pipe in place, Works in 


Conn. 


Factory, Bridgeport, 
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WILLIAM SELLERS & Cd., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Either a Lifter or Non-Lifter; no extra valves or fittings required; 
tubes can be removed without ‘disturbing pipe connections; is perfectly 
Automatic in its action; requires no especial manipulation to operate it, 


ESCRIPTIVE PAMPELETS AND PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, OB 10 
NEW YORK OFFICE, 79 Liberty St. 


POP. 
Crosby Pop dafety-Valves 


ADAPTED TO MARINE, LOCOMOTIVE, 
STAT"ONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 


And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Vire-Alarm Signals. 








Morse Etevator Works 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND FREIGHT 


Frlevaars 


Automatic Hatch Doors 
A SPECIALTY. as 
Send for Illustrated Circular. < 
Office, 411 CHERRY ST. 
Works,Frankford Av., Wildey 
and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y.Office, 108 Liberty Street. 































Victory Lubricators, Amsler’s Planimeters, Test 
Gages and P umps, Scotch Gage Glass,Water Gages. 


SODTEWARE FOUNDRY AND MACHING Co. 


ENGINEERS AND MACHINISTS, 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, &c., &c. 


THE LONG ALISTATTER 


Double, Single, Angle- 
Bar, Gang orizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and a 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send for new catalogu e. 


WELLS BROS. & CO. 


Greenfield, Mass., 
(Pat. Feb. 3, 1885.) 





Hamilton, 


|] 5 OHIO. 











ry | yt ]' } a A bd TTT] I] TT eee TTT 
2 $ ” Sheien QLEIGHTOND SVRACUSE,N.Y 3 | 
‘ Pee ea eae Ss 
rhb litt tipd tidbit til 
MACHINISTS’ SCALES, 
Patent End Graduation. 


We invite comparison for accuracy With all others. | 
Every Scale Guaranteed. Send fo: | 


COFFIN & LEICHTON, SYRACUSE, Ne Y. 








Manufacturers of 
“New Little Giant” 


SCREW CUTTING 





and all Steam Engine and Boiler appliane es. 
We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


95 &97 OLIVER STREET, BOSTON. 


ss 


WILLIAMS’ 
Automatic Engine, 
BUILT BY 
SAML. J. WILLIAMS, 
167 North St., Balto., Md 
The. Governor is new 
and orginal, and the 
id >>> closeat possible regula 

pati “ is fuer anteed, 
ly adapted for | 
WRITE FOR CIRC v i “ARS AND PRICES 


BRANDON'S PISTON RING 
PACKING. 


By its use a piston is self- 
packed against pressure, this 
pressure being balanced so as 
Bto permit neitLer the forcing 
of the rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them. 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


BEST *o: TOOLS 


ON EARTH FOR 


IRON 


PUNCHING 22. 
_ REYNOLDS’ CORLISS ENGINE. 


COMPOUND, 
CONDENSING, 
PUMPING 
AND 

BLOWING 
jhe \ iy ENGINES, 
ra Ss tz, Westinghouse 








Electric Lightiag. 














Wrought Frame, 

400 to 1000 H. P, 
Cast Frame, 

Up to 600 B. P, 


















ON ae oe 


i | 6=6=6«-ENGINES, 


SEW AGE 
PUMPS, 


= = = 
i UU una \ o HRI pil 


PULLEYS. 


et 


WESTINGHOUSE, CHURCH, KERR & COMPANY, 


Consulting and Contracting Engineers. 17 Cortlandt Street, New York, 


FLUOR SPAR 














A natural product taken from our own mines. Unlike 
any of the artificial compounds or manufactured products 
heretofore on the market. We guarantee its success if direc 
tions are followed or ask no pay. Only 8 or 10 lbs. to the ton 
of iron required to purify the iron, and will more than pay for 
itself in keeping the cupola clean. The best flux for foundry 
work; also used in reduction and refining of silver, copper 
and lead. Used by glass manufacturers in making opaque 
ware. Used by chemists in making hydro-fluoric acid for 
etching ornamented glass. Can be used in manufacturing 


FOUN DRY FLUX steel by the basic process. B. BURBA & CO., 
Send for circular, prices and experience of users. EVANSVILLE, IND. 


HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size 











An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOW & CoO., 
WILMINGTON. 





DEI... 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. + 


b Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOoOTLERS. 


Manufactured by the 


| | Fish Tianding [Lachine (4, 


FISHKILL-ON-THE-HUDSON, N.Y. 


Send for Catalogue A, 
trated Descriptions and References 









containing Illus- 


WOOoD- WORKING MACHINERY 


For Planing Mills, Fur- 
niture,Chair and Cabinet 
Factories,Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for II- 
lustrated Catalogue to 
ROLLSTONE MACHINE 00., 
45 Water 8t., 


FITCHBURG, MASS . 


INVEN ORS and MANUFACTURERS, Write for large pam- 
phlet containing U. =P OFFICE RULES 
of Practice. F.B. Brock, solicitor of ATEN Ts Washington D.C. 


Machinery & Tools, 
ADJUSTABLE DIES, 


FINE TAPS, &e. 
Adjustable Die used in all our Screw Cutting Tools. 











IW.COLBURN & Co. # 
FITCHBURG, MASS.) «& 


BH BONY wy 
100 MAIN s* x) 
lewest ARC ¢ INCANDESCENT 


iving PR RICES [LIGHTING ” MACHINES. 





er 








Otto's Patent Flne-Cleaning Machine 


Will take off the thickest crust of lime by passing once through. 


Noiseless, self-feeding, adjustable and reversible, and needs no 
counter-shaft. Occupies but little room. 


Circulars, with full description, on application. 


'L. B. FLANDERS MACHINE WORKS, 
PEDRICK _& AY! AYER, Proprietors, 1025 Hamilton Street, Philadelphia, Pa, 
for any service whatever. 


TE EL 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, opre Meets. ete., for Locomotives. 
TEEL CASTINGS of eve ry description. 
Send for Circulars and Paces to 
CHESTER STEEL CASTINGS CO., 
Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 


OIL CUPS @)| 


For Engines, Shafting, &. 
Illustrated Catalogue Free. 








From l-4 TO 15,000 Ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 





THE LOWE 


Feed Water Heater 








Philadelphia, Penna. ie OER lie ee 
This Heater seamless straight tubes, brass or 
Especially for Steam Hammers. Unequaled for Water Packing | copper. No necessity for, bent or bowed tubes; 
MILLER’S PACKING. because construction provides for the differe ntia} 










WT, 
">, 


expansion between shell and tubes Adapted for 
For Oil Pumps it i gais incomparable. high or low pressure engincs. Saving in fuel and 
Miller’s Cable & 3 Packing—in rhe 96 | boiler repairs guaranteed. 
r i, 4, 2 le, % 
quantit 31 3B 
per pound. K the most substantial 
packing material ev uattogether. Itis 
is pliable as hemp, Fae om tairly well condit oued rods will run 
one to three year 


MILLER PACKING WORKS 1338 Buttonwood “St, Phila,, Pa, U.S.A, 


Least Back Pressure on Engine, 
Reliable Water Purifier. 
Highest Results Obtained from ELax- 
haust Steam, 


Crrere reff O 


The 


Write for ‘‘ History of FEED WATER HEATERS,”’ 


FAY & SCOTT, me.” free, on application to 


MANUFACTURERS OF WILLIAM LOWE, 


WwW O O D L AT He - & . Patentee and Sole Manufacturer, 


Drill Lathes, Shaping Machines, Bripceport BOoiter Works, 
Milling Machines, Planer Centers, &c, CONN. 
SEND FOR CATALOGUE. 


THE GARDNER GOVERNOR 


Over 36, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 





BRIDGEPORT, 


OSGOOD DREDGE CO., Arsany, N. Y. 


RALPH R. OSGOOD, Pres. JAWES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer, 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &., &¢. 











Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDBESS, 


The Gardner Governor La, 


QUINCY, ILL, 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, uver 800. 25 to 1,000 H. P. 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
construc ted for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Ec onomy 
in Steam Consumption and superior regulation guar- 
#3 anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dynamo Machines a spec ialty. 
Illustrated Circulars with various dat: 1 as to practical 
Steam Engine construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: (eo, A, DARN AR). 70 Astor House, N, Y, {Pad4 AWTS: 948. Canal st.. Chicago, 1. 


Y and ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


GUARANTEED Percont'tess Gas'than ANY Srakeshorse-power., 


@ OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CoO.., 


PHILADELPHIA, PA. 


THE ALBANY STEAM-TRAP (0S 


BUCKET AND GRAVITATING 


T:-R:A: PP: Ss 


. Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devi ices for such 
purposes. 
= We also manufacture Blessing’s 
> Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular. 


Albany Steam-Trap Co, 4{>s"¥- 























Bucket. Gravitati ng. 


+ FOSSIL + MEA1.+ PIPE AND BOILER COVERING. 


Light as Hair Felt. Easily 





Absolutely Fireproof. 


applie od. Can be used over and over again. Thickness 
of 5¢’’ to 34’’; equal to other coverings at 2” to 214” 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market, 


FOSSIL MEAL CO., 48 Cedar St., 


The Beckett & McDowell Mfg. Co. 
> STM INNIS 


Hoists, Pumps 


AND GENERAL 
Mining Machinery. 
120 LIBERTY ST., 


NEW YORE, 
Send for Illus, Catalogue, 


New York. 


Mention this Paper. 


CRAIC’S 
New “Class ¢” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
neonate, enna, Marine, 
Portable & Pumping Engines. 


WRITH FOR CIROULAR. 














BUILDERS OF 


| WARDENS IMitizu, 





BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 


Germantown Junc., Philadelphia. 








HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 
J 








HEWES & PHILLIPS’ 


IRON WORKS, | 


NEWARK,N.J. 


MACHINERY, 


New and Second-Hand. 





12 in. S., 5 ft. Be od E ngine L athe, Prentice, New f 

6 ft. Ames. /\ 
6 * Am o ~: “  Bridgep’t. n’ly new 
15 tt * se * PP. & W., taper. 

om. “ - “Putnam, not screw 

cutting 
i 6" a Hewes & Phillips. 
l S ft "Bed Lincoln, g. 0. 
1s . * « ‘* Fitchburg, g. o. 
Is “ 8ft. - ™ New Haven, g. 0. 
0 * 12 ft. Rowland. n’ly new 
20 6 «14 ft, P Ames. 
S» ° 2. - ** Ames, new. 
eae «>: Si = ** Blaisdell, g. o. 
ma 6 «CNB Ee. i ** Perkins. . / 
2 6 «16 ft. v6 ‘“ Putnam, g. o. Manufacturers of f\ 
8 in. Baunder’ s Pipe Threading Machine, Patent IMPROVED 
Dies. Good condition. 

20 in. shaper, G. & E., new. CORLISS ENGINE 
12 in. bid New Haven, good order. j 
24 in, ” bh ogg ey w. ' ALSO 

16 in. x42 in. P aner, sport, new. : ” % 

20 in. x4 ft. New Haven. ° 

22 in. xd ft. Ames, new. High Speed Engine 

24 in. x 4ft. Twiss, cheap. BOTH 


26 in. x6 ft. 
26 in. x6 ft. 
24 in. x8 ft. - 
36 in. x12 ft. . 


Condensing and Non-Con- 
densing. High economic 
duty and fine reg 


Hendey, nearly new. 
Powell, new. 


Ames, new, sulation 


Biles, 5 good as new. guaranteed 
fin, xizft  * -Y. 5. E.Co., Al. Tubular Boilers and Steam 
W-inch Vertical Boring Mill Phila. 60th nor “aig a i 
60-iach Vertical Boring Mill, Leffell, cheap: Fittings, I Sa Ss 
small Universal Milling Machine, Brown and Gear Cutters, Shapers, 


Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 


HEAVY PLANERS A SPECIALTY. 


KENDALL & ROBERTS, 
Eastern Agents, CAMBRIDGEPORT, 


Sharpe, Al; also a line of Milling Machines, Screw 
Machines, Bolt Cutters, &c. Write and state what 
you want to purchase. 


E. P. BULLARD, 
14 Dey Street, New York City. 


MASS. 


AMERICAN 
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hte. : 
MANUFACTURERS OF 


\MPROVED 






Fa STEAM ENGINES 
tN 
“UL vaRIE™ 
Sizes varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Ac ting « or Beam, Condensing, 
Non-Condensing or Compound 
Send for Circular. 
BRANCH OFFICE ? 
Cor. 5th and Chestnut Sts., 
PUILADELPHLA, Pa. = 





GASOLINE AND GAS ENGINE. 
\, SIMPLE sme: DURABLE 


GAPE] PEGE! BFFECTIVE! 
MATCHES US 
1 SLIDE VA LVE! 


Unsurpassed economyin use of Gas. One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horse-power. Send for Illus. Circular. 
YONKERS MFG. CO. eicyses. 


LOCOMOTIVES oF EVERY STYLE Ano SIZE 
ys cr ATS ARE INTERCHANGE? 
Sera AVBE GR ymBER 
, wd yon, SU) en BYE 
Tao Hal) ym F) | > STANDARD» NARROW 
edi Pee ~~ GAUGE. - 


\ atso FoR © 


PLANTATIONS, 
“yy MINES AND 








JOHN DEVINE. 
UPT LOCO. DEPT 


J.P. DICKSON, 


VICE PRE 








W.H.PERKINS, 
TREAS. 








JA. FAY & COU 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawing Machines, Spoke and 
Ww he el Mac hine ry, Shafting, Pul- 


STEARNS MFG. COMPANY. Weel Mchiner chatting Pu 


BRIE, PA. | = standard of excellence 
Engines from 15 to 400 Horse Power, |: ?0AN®: Pres't- D. %. LYOM, Beo'y. 


Boilers of Steel and Iron supplied to the trade or HARLES ‘“MuRRAY=: 2 ven 


the user. Send for Catalogues. aXe 5 


CAW MILLS and GENERAL MACHINERY, ° , - TD 


SECOND-HAND 


MACHINERY 


FOR SALE. 


Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
SKILL CAN rest) Screw feed geared ia tace plate on each. 
MAKE 


A T 1 F « - One Engine Lathe, 06 swing, 20-ft. bed. 
| SEND FOR CIRCULAR. 
Three iron Planers,to plane 4 ft. 6 in. 
NEW ORLEANS, 
THE GEORGE PLACE MACHINERY CO. 


















Works at ERIE, PA. 


WE ARE MAKING 

SPECIALTY OF 

A 24-INCH LATHE, 

WITH BED ANY 

ThIS LATHEIS DESIGNED 
FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS 
SIZE EVER PRO- 
WORKMANSHIP AS GOOD 








LENGTH DESIRED 


HEAVY 


DUCED, AND THE 





30 in, x 30 in. 
244in. x 24 in. 
24144 in. x 244% 





20 in, x 20 in 


N.Y.8.E.make 


make 
One Engine Lathe, &-ft. bed, 18 in. swing. 
One Iron Planer, planes 10 ft. long, 60 in. x 60 in 
Bement’s make. 
One Iron Planer, planes 8 ft. long, 
Two [ron Planers, plane 5 ft. long, 
STEAM BOILERS ne 10’ Shaper. 
; = 2 s One 36-inch Car Wheel Borer. 
30 Cortlandt St.,N.¥.107 Hope St.,Glasgow,Scotland. Qype 40-inch B.G S8.P. 
e as One 22-inch Plain Upright Drill. 
Branch Offices: i ( i Bement‘s make. 
Two Axle Lathes. Fitchburgh make. 
Two Durrell’s 7-Spindle Nut Tappers. 
> ) -HI — ; ’ 
\ ; BIZAP atten One 1750-lb Steam Hammer. Bement’s make. 
Ww CHICAGO, Send for listof New and Second-hand Tou.s, too 
648. Canal Street. long for publication. 
561 seein Stre ret 
HAVANA, 





Five Engine Lathes 6-ft. bed, 15-in. swing, new, 
One Engine Lathe, 16-ft. bed. 48-in. swing. Bement’s 
One Iron Planer, planes 24 ft. long, 62 in. x 62 in 
\ \ TOP WORTK t HI ‘* Glenwood Station,’ 
We oy Yonkers, N. Y. 
WATER TUBE i 
THE BABCOCK & WILCOX Ce ad Three Iron Planers, to plane 5 ft 
i] 
Upright Drill. 
Two 6-inch Slotting Machines. 
BOSTON, 
54 Carondelet Street. 
SAN FRANCISCO, 
121 Chambers & 103 Reade Sts., 
80 San Ignacio 
NEW YORK, 


Excellent condition. 
50 Oliver Street 
Send to Nearest Office for Circular. 
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PRICES REDUCED. 


THE ORIGINAL 


1 Us Mile Miss al | 


MADE BY THE 


“= BROWN & SHARPE MFG. CO. 


No. 1 Universal Milling Machi 
1 Universal Milling Machine. PROVIDENCE, R.I., 










No.3 Universe Milling Machine. 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, muc h greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES will be 
appreciated by Machinists. 
CORRESPONDENCE SOLICITED. 


CAR WHEEL & AXLE MACHINERY. 
R. R. AND LOCOMOTIVE 
SHOP EQUIPMENTS. 


CATALOGUE MAILED ON APPLICATION. 











DOUBLE AXLE PHILADELPHIA, 
Ch e 
NILES TOOL WORKS, coco” 
HAMILTON, OHIO. - Gaff B’d’g, La Salle St. 


LATHE, — | i 








OCOMOTIVE CRANES, 
ee Rotate and Trave 


Li, By Power, 


——OF TEa- 


Latest Most Approved Construction, 


HESE CRANES are very useful 

for handling goods in a yar] or 

on a wharf, and in bringing goods 

from the yard into a shop, or loading 
cars, as Well as for other work. 


PARTICULARS ON APPLICATION. 





THE YALE & TOWNE MANUFACT’G 00. 
mew rors on neege.S™! STAMFORD, CT. 5 BostSur22t"rranta Se 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 


—MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
529 DUANE STREET, NEW YWORK. 


E. GOULD & EBERHARDT, | §: ©: GARVIN & Co., 


MANUFACTURERS OF 











FIRST - CLASS PLANERS. ‘Machinists = Iron Workers’ Tools |= 


RETURNS OVER 100 FEET PER MINUTE, | 


NX 
oO 
M 


SNVOZTHO AMG) 






Tue Brown Corron Gin Co., ¥ 


New London, Conn,, 
Sept. 23, 1882, 

Gentlemen: —In regard. to the 
26 in, x 26 in, x 8 ft, planer bought 
of you some time ago, it gives us 
pleasure to say that it is the best 
planer we ever saw, The man 
we have on it says it “‘ Takes the 
cake,” being the best he hasrun § 
during the thirty years_he has § 
been running planers. We are 
well pleased with our purchase, 
and no other planer would fill 


ene esene, and we will have mop. T. BROWN, Treas. 


*“NOLLISOdX4 


Universal Milling Machine. 





LV WAITIN TVSHAAIND MAN FO 
u04d IVGRM GION GAARA F 


(qn 908) 


Lathes, Planers, Milling Machines and Drills. 
| Special Trols for all kinds of manufacturing to 
|}order, Gé jr and Rack Cutting, Milling and Index 
| Drilling to order. 


Nos, 189 to 143 CENTRE 8T., NEW YORK, 








THE PRATT & WHITNEY CO. 


>; ExXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed 
of several sizes. Index, double face, vertical face, double spind]. 
and shuttle race Milling Machines. Cam Cutters and Profilin, 
Machines of several kinds. Milling Machines, Vises and Centers 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS, ‘Srrs.rc or SPUR WHEELS 


THE BILLINGS & SPENCER C0., Hartford, Conn. 


Machinists’ Tools, 
~ Sewing Machine 
Shuttles 








Belt Clamps, 
Bight Sizes, 


Right Inch 
Thirty-six Inch. 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


Machine Tools 










Worcester. Mass. 


“HHYOM 


»" ssvug pue NOU! 






UOTZVOTdde uo ensopVzUYy pezeIysNy]y] 
"OIHO ‘GNV13A310 





Engine Xsathes, Flaners, Wrills, ec. 


POND MACHINE T00L C0, “cs"™ DAVID W, POND, 


New Designs, Quick Delivery. Great Variety. 








ENGINE 
~~ 








GEO. W. FIFIELD, 








“ {GEAR WHEELS and GEAR CUTTING. 

Gears cut or made to order. Of every kind, spur, 

bevel, worm, rack, ratchet, internal, etc. Of any size, 

from & quarter- -inch to six feet diameter. In any mate 

rial. Inany quantity. Small pate on hand for free 
delivery by mail. Send for illustrated price list. 
GEO. B. GRANT, 66 Beverly St., Besten. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid and have 
all modern improvements, are made 
by yepecial machinery, and sold very 


Ou r Key Seating Machine 
= enough in 60 days’ use to pay 
first cost; no shop can afford to do 
s) without one, We have now ready for 

prompt shi pment, ,both Key Seat Ma 
rs shines and 20 in. Drills, Send for 


J. M. ALLEN, Presipent. 
W. B. FRANKLIN, 


J. B. Prerog, Srovrrary. 


Vior-PRESIDENT, 








For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th iininistiemataia Oo 
17 in 






LATHES, 20 in. 
Photo, and Catalogue. 


24’’x 24’ » 
W.P.DAVIS, North Bloomfleld, N.Y PL ANERS Sy 30x30 | 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE PRATT & ae ee 
SOLICITE Proprietors. 








Puss SHAP ER TAS 26-INC H STKOKE, 


PT 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut_in any part of ashaft of any length, and from 4 inches in 
diameter down, and will plane a block 26’’x26’x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geare a 36 tol. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by LODCE, DAVIS & CO., CINCINNATI, OHIO. 
(SuccEssors TO LODGE, BARKER & CO.) 
Manufacturers of Iron and Brass-Working Machinery. 


GMBH V.M. CARPENTER Revert ffiiiititittil ded Taps: 





PAWTUCKET.R.I. 





= Fa 


ase 

















